. 0 
2. ede 


os And an 


e 


er iin 8 


lace, for 60 years. 

f k of che Moon for eight Years, 

4. The Calculation of Triangles, both plain and Sphe- 
1 and their Application in Navigation. 


tion and true 


and Longitudes of Places, &c. 
ginal Invention of the Mariners C. "als. 


: 1 Tiger 85 urſe of the Variation, and the Natural Ca 


9. The Deſcription and Uſe of the moſt neceſſary Ie 


muth Compals, &c, the Ipclinatory Needle, to find the-| 


Latitnde of a place without Obſervation of Sun or Stars. 
10. With an Appendix, ſhewing the ſecret Virtues 11 


The form of keeping a Journal, or Sea reckoning. 


N wn uſeſul Tables, as Tables of Meridional * 51 


thereof. . 


LOAD-ST ONE, 5 be 


By FOHN 'SELLER, Compal maker, | 


| LONDON, 
Printed by F. Darby, and are . 3 at his 


the San of the. Mariners C 
and by Jobn Win 44, at 
N Church in Cra 


* 

+ - 

> 4. 
þ ; M 
34x. 
4 
A * 
8877 

w 


27 Se 74g LY 
Pc. 


* in Navigation, as the Croſs- Staff, Quadrant, As | Bs 5 P 


j 
- 
- 
= 
* 
— 
I 
* 
* 
* 
* 
* 


n 
eee 1% eee 
a 97 


res > 14 3 8 
— 
8 N TED, 7 3 


LINE 
F Ir bps 


* 
* 


-* "va"; 
" ot 


wer. WE 35s 7 >. 


7: 
n 


4 ney 


D 
GT ya 


* 
5 . I 


* 


„ 


wy 1 
- 
5 


N 
"or -» 


a ® 


TINT „ enn 
} A. 2 —— 


_ 


— ** . 
r 


. A 
— ' 2 E 
2 55 
4 1 
xy * 
Ca 
800 
I 
+ 
* » 
5 
a * 
. * WE vw 4 y 
5. 
re 


„ N] Mc” * * 4 3 * 
i N 3 4 7 * . 
| ' F l * 228 5 


1 


Mama en 


„en 


* 


Can we 


of 


: 


* $8 
5 


2 Y 
n 16: 


* 


2 
o 
Ls 


$4. $54 1 


: 


? 7 1 4 25 0 7 
" 25 . of > _ . * * 1 Tr 
by 5 F 2 4 . - - 5 - 2 2 "Io - 41 — 
— Ch 3 l "= . > * 3 W Phe 8 
y 4 © a” » * 1 4 8 
1 5 F ö I * 2 8 
d - : Sr th. > "4 
W 1 ” & * * 1 
1 } . * _ x ＋ is 
1 - * 9 
" 4 7 
l N | : 
+ d 2 
* * > : As 
" 3 * 5 
Io ; 8 8 £4 
: x 
„ * : | 
7]  *s. ö £ 4 3 


2. ee. 1 
= and true lace, for 60 years. 1 
8. ack of che Moon for eight Years, | 
- The Calculation of Triangles, both plain and Sphe- - 
rical, and their Application in Navigation. 133 
2 The form of keeping a Journal, or Sea reckoning.. 
Several uſeful. Tables, as Tables of Meridional CY 1 
ae Longitudes of W the 3-3 T4: 


* 


urſe 


9. The . and Uſe of the moſt 3 Instru- 
"wenn ** N as the Croſs- Staff, Quadrant, Azi- | -- 
P 


muth Com &c, the Ipclinatory Needle, to find the: 
Latitude of a lace without Obſervation of Sun or Stars. 

10. With an Appendix, ſhewing the ſecrer Virtues Gs 
LOAPD- ST 0 NE, 


By 7 FOHN SELLER, Compalemaker, 


LONDON, . 
Printed by F. Darby, wget — 3 — Pp, at; |- 
the Sign of the. 1 Herm. | 5 ing f 
and by . t 4 | 


q p43; 
E 


— . 


hurch in Cy | 


a 7 


ful . 
Miller, K. 


* 


FOHXN, SELLER; 


1 
Acknowledgment of many Favours re- 
ceived from Your VVORSHIp, 


Preſents this ſmall TREATISE 
O F 


Navigation. 
gbcbrttte etre. 


r 


RU woe eg c WRORT. ,O9 Tn L 
PEE Ae OSS ö 7 3 ˙ 1 o N 
. ph 3 = 1 x 1 % _—_ 1 * e 3 > Px 1 N n = 4 wt Hi ALY 4 K 

3 : : : 0 Wn »: Fi” ar bog. . » * F i res, ee OR n 
_ , e FF 
: N 5 


3 1 ” WM Gt x „ 5 9 
0 W 8 ha a * * 
5 4 . a 85 
# 6 — 1 - . 5 - 
3 - % * ” 1 Wy 
. " 7 . 
> TY $ 
S 
2 + 
, 3 
oy , - 
a % £6» * © þ 4 k 
£ | E ; F a 
0 0 . * — * « , * * 2 „ 4 
- = — * * 
k 4 . 


To all thoſe Worthy Perſons,” the Cap- 
- fains and(,ommanders of Ships: and 
to all other Officers and Mariners 
, 1 our. Engliſh _ 
"NATION. 
IVorthy Gentlemen, | 
il is not unknown unto moſt of you, what great 


improvement, and to what perfeCtion the no- 


bie Art of Navigation hath arrived to in this 
laſt Age of the World, the principal part there- 
H of may juſtly: be attributed to the induſtry of 
our Countreymen, who are not inferior to any 
other Nation whatſoever 5 but their improvements therein 
have been more then any of them, as teſtifies 
* Keckerman, a late famous Profeſſor, “ and great Mathema- 
tician, Hoc certum eſt omnibus' todie Gentibus 
Navigands Induſtria & peritia ſupertorer eſſe Anglos, That is, 
Fhis is certaiu, that the Engliſh excel at this day all Nations, 

in their induſtry and skill of Navigation, and there are man 
excellent Treatiſes of that nature extant, that are ſcarce paral- 
tet din any other Nation: And it might be thought altogether 
needlefs for ſuch a Meſſellaneous TraQate as this is to come 
torth to the World 3. but the reaſon of my writing hereof, was 
A RE | QCCa» 
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occaſioned, by my Profeſſion, in making and felling fever 
kaftryments of Navigation, the Buyers many times deſiring 


to be informed in the Practical uſe of them, which cauſed me 
much loſs of time to inſtruct them therein by word or writing 5 | 
and many times they were * * of their expectations, 
my other Affairs occurring, which moved me to write ſome- 
thing concerning the moſt uſeful Inſtruments iu Navigation 
and in the doing of that, other Contingent Matter came into 
mind, which I judged neceſſary, by way of Introduction, 
ſomewhat relating to that Subject, which cauſed this Book to 
ſwell into a greater Volumn then was intended: And herein 
perhaps I may be expoſed to the cenſure of ſome, but I hope 
to receive a more favourable conſtruction from the judicious 
and induſtrious Mariner, for whoſe uſe I write this enſuing 
Diſcourſe, whoſe pardon I crave for any unskilfulneſs therein 
manifeſted, And by the reaſon of the little time I could 
fpare from my other buſineſs, ſeveral diſorders and faults are 
committed, which I deſire the ingenious Reader to over-look 
and paſs by, upon the account of humane frailty; which ſhall 
oblige me to be further ſerviceable, according to the extent of, 


my abilities, Yale, | 
Fohn Seller. 
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Hare, I. Containing certain Definitions and Expoſi- 
© tions of ſeveral tearms of Art uſed in Geanury, Tri- 


gonometry, Aſtronomy, Navigation and Geography, Ac. 


Cuare, II. Contatning ſome neceſſary Rudiments in Geo- 
metry, with the Geometrical Projection, and Fundamental De- 
monſtration of ſeveral Lines placed on the Plain Scale ; with other 
additional Lines, very uſeful in the protraction of ſeveral Propoſi- 
tions in Geometry, Aſtronomy, and Navigation, 


CHnaP, III. Containing Memorial Verſes on the Eccleſiaſti- 
cal and Civil Kalender ; with a neceſſary Tide Table for the Coaſts 
of Great Brittain, Ireland, Norway, Holland, Flanders, 
France, &c, and an Almanack of the Moon for eight Years, 


CHae, IV. Shewing the Nature of the three Hypotheſis, or 
Syſtemes of the viſible World, viz. the Ptolomaick, Tychone- 


an, and Copernican: Alſo a Table of the right Aſcention of 
ſome notable fixed Stars. 
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| Contents; 


Cn ar; V. Of the Calculation of plain Triangles, with thei 
Conſtruftion and Application to Nautical ons, W 


CAT. VI. Shewing the affection of Spherical Ti riangles, 


Cray, VII. Sbewing theCaltulation of right Angled Spbe- 
_ Yical Triangles, 5 


CAT. VIII. Showing the Calculation of Obli que Spherical 
Triangles, with a Table of Sines and Tangents to every half, 
Point and quarter Point of the Compaſs ; 'and a ſmall Table of 
Logarithmes, and a Table of Meriatonal Parts. 


CMA. IX, Shewing the itſe and Application of the Table 
of \ſenndional Parts, in ſome Problems of Sailing, by Merca- 
tors. (hart, performed by the Artificial Tables of Sinet and Tan- 
pents, and by Gunters Ruler; with a Table of the Latitude and 
Longitude of places, and the manner of keeping a Reckoning at 
Sea; wih an exatt Kalender, ſhewing the Suns Place and Decli- 


nation for 60 Years to come, 


CuAr. X. Sbening the Original Diſcovery and Invention of 
the Mariners Compaſr, and the Excellency thereof 5 with a Dif 
courſe of the Variation of the (ompaſs, and the Natural (auſe 
thereof, and all the publick Obſervations of the Variation that 
bath been made this 100 Years laſt paſt, and the uſe of the maſt 
uſeful Inſtruments belonging to the Art of Navigation, as the A- 
zimuth Compaſs 3 with the way of the Calculation of the true 
Azimuth, and Amplitude of the Sun, both Arithmetically and 
Inſtrumentally, with Rules for _— the Variation, and reft:- 
fying the Courſe accordingly 3 and the uſe of the Equinottial (om- 


paſs, to find the hour of the day, and the Altitude and Aximuth 
at one Obſervation, and the Variation at any hour of the day, with- 
out the help of Calculation, 


The 


The Contents. 
De Uſe of the Univerſal Ring-Dial, to find the bour of the 
Day, fo Autry vo i i HAR 1 

The Deſcription and iſe of the Croſs-ſlaff, both for forward 
and backward Obſervations, and the way of proving the Truth 
of the Graduation, X | | 
_ © The Deſcription and Uſe of the Sea Quadrant, the Croſi-Bow - 
Quadrant, the Plow, Jacob Staff and Quadrant all in one I u- 

rument. 
The Uſe of the Removing Quadrant, both for Obſervation and 
Operation; the Aſtralobe, the manner of working the Obſer- 

nations by each of the ſaid Inſtruments, and the Nature thereof, 
illuſtrated by a ſmall Inſtrument for that purpoſe. 

The way of ob ſer ving by the Croſſiers. 

The Deſcription and Uſe of the Nocturnal, and of the Moon- 
Dial. 

The Uſe of the Plain Scale in Plain, and Mercators Sailing. 

The Uſe of the S inica! Quadrant in ſeveral Problems of * 
Sailing, and working of a 1 raverſe at Sea. 
An Advertiſement concerning the Log-Ltne and Half-Minute- 
Glas. . 
The Uſe of Gunters Ruler, and the Sector, and Mercator 
Chart. The Uſe of both Globes in ſeveral Propoſitions in Geogra- 
phy, Navigation and Aſironomy. The Uſe of the Inclinatory 
Needle, to find the Latitude of a Place without Obſervation ei- 
ther by Sun or Stars, | 

With an Appendix of the ſecret Properties of the Load:ſtone, 
and ſome Magnetical Concluſions performed thereby, | 


Practical — 


OR 8 
| 
An INTRODUCTION to that whole 
on bes 2517 1 ART, Cc. / ö 
CHAP. 1. 1 


0 ontaining certain Difinitions and Expoſitions of ſeveral terms of 
Art, uſed in Geometry, Trigonometry, Aſtronomy, Navigationy 
and Geography, &c. 


Geometrical Diffinitions; 


Diff. 1. 


SES. Point or prick is the leaſt of ar — 
BY GN rials, having neither Part nor Quanti- A 
oy, and therefore void of Length, y 

wall Breadth and Depth repreſented in the 
me Margine by the F. 2. A. 
5 — Diff. 2. 

"A Line: is 8 1 oſed Length extending it ſelf with- 7 
cut Breadth or ickoeſs, whether it be rait or cit- — RR. 
Euler, 3 may appear by the ſtrait Line A, and the 
ctooked line B, in the Margine. 


Diff 


A. 
1 


„ „„ % +S 


. * 


v. An Equllaerat Triangle bath threvequal Stdes, 4nd 
threztqual Angles, as the Figure A in the Mar- 
gine. 


An Iſcoſcelts Triangle hath two equal Sides and two 
equal Angles, as the Figure B in the Margine, 


A Scalenam Triangle hath the three Sides and 
. all unequal, as may appear by the Figure 
. 2 Diff. 4. 


N Sn . All Angles are either Right, Acute, er Ob- 
l tuſe. 1 3 4 „„ 
A right Angle is that which containeth 90 
Degrees; as the Angle C. E. A. in the an- 
| pv nexed Figure. 11 non | 
1 An zccute Angle is that which is leſs than 
90 Degrees, as the Angle C. E. B. containing 30 Degrees, and the 
Angle B. E. D. containing 60 Degrees in the annexed Figure. 
_ Obtuſe Angle is that which is more then 90 Degrees; is the An; 
gle B. E. A, Fn 
The meaſure of every Angle is the Arch of a Circle, defcribed on 


— 


— — — 
p — — 


1717 


Dif. | 


—_— EM 


** 


Arco ella, Diffnicions, 3 
1 r WO 

Every Circle therefore is ſuppoſed to contain 360 Degrees, every 
Degree 6o minutes, and every * ute go ſeconds, oc. 4 


7. 
A Semicircle is the half of a whole Circle, containing 180 Degrees, 
28 in the precedent Figure, the Arch A. C. D. containeth 180 De- 
4022.0 
Dif. 8. 
A Quadrant is the fourth part of a Circle, containing 90 Degrees a8 
nd Þ igexpreſtin the Arch B. C. * 
The Complement of an Angle to a Quadrant is as much as that An. 
gle wanteth of 90 Degrees; as the Complement of the Angle C. E. B. 
| Which is 30 Degrees (in the foregoing Figure) is the Angle B. E. D. 
| which is 60 Degrees, for 30 = if make 90. 
| F. 10. 
N The Complement of an Angle to a Semixircle is ſo much as the ſaid 
Angle wanteth of 180 Degrees, as the Complement of the Angle B. E. 
A, 120 Degrees is the Angle B. EB. D. 60 Degrees; for 60 and 120 
doth make 180. 
Diff. 11. 


4 Four ſided Figures are ſuch as are contained undet four lines or terms 
| and are of divers ſorts. 


2 


I; There is a Quadrant or Square, whoſe Sides are 
equal, and Angles are tighty- as the Figure A, A 


1 
2. The Oblong , or long Square, whoſe Angles N 
are right, but the Sides unequal, as the Letter B. B 


3. The Rhombus or. Diamond-like-Figure ha- | 
ving neither equal Sides nox equal Angles, C 
u the : | fs 


Figure C. 


B2 4. The 


4  Geomettical :Difniciorn, 


-” 


equal Sides nor equal Angles, and yet the oppoſite 
Sides and Angles are equal, a3 the Figure D. 


* % * 7 
. c N , . F # 


— 


4. The Rhomboides is a Figure having neither — 
2 


, of * 


F- I -} 1 . 15 | | . 
5. All other Figures of four ſides are called Trapexia, 
as the Figure E. E 


Diff. 12 Aab at ih 


Right Lines applied to a Circle, are Chords, Sines, Tangents or Se- 
cants. A Chord isa Right Line drawn in 2 Ciicle from one part of the 
Circumference to another, as in the annexed Figure, : 


HK is the Chord of the Arches, HE K and HD k, alſo DE thy 
Diameter is the Chord of the'Semicircles D AE and DB E. 


F. 13, | . 
The right Sine of an Arch is half the Chord of twice that Arch, as 
HG being half the Chord HK is the right Sine of the Arch H E, 
alſo of the Arch H D K, the Arch H E being the half of H E K and 
the Sine Complement of that by HE is the Line HT; 
F. 14 
The Verſod Sine of an Arch is that part of the Diameter which lyeth 
between the right Sine of that Arch and the Circumference, ſo that G 
E is the Verſod Sine of the Arch HE, avd GD, the Verſod Sine of 
the Arch HAD. 
Dif. 


.Geometrical Diffinitions. 
DF. 15. * 


A Tangent is a Perpendicular let fall upon the Difticter of {Circle, 
FE being the Tangent of the Arch H E, ud CE is the Sccaut of 
ſame Arch. 

Dif. 16. 


A Segment of a Circle is that part of the Circumference that is eon 
tained between a Chord or Subtenſe, be it ſmall or great; as that part 
of the Circumference HEK in the REG Figure is a Segment of 
the whole Circumference EAD. 


Diff. 17. 


The Diameter of a Circle is the Line DE, the Semidiameter is the 
half of that Line, viz, DE, or CE, ahichmay de ſuppoſed to be 10. 
oo. ooo. parts, and all the reſt of the other night Lines þ have their pro- 
portion thereunto. 


—— — 


Trigonometrial Dikünttions. 


An Explication of ſome Terms and & ymbol 1 in t Trignd | 
Or" "OR. 


A Problem is, when ſomething is propoſed to be done or effected. 
fs A Theorem is, when ſomething is propoſed to be demonlira- 
re * 
A Coralary is, a Conſectary, or \ Canſequent Truth gained from a 
preceding Demonſtration. 
A Lemma is the Demonſttation of ſome Premiſe, where y the proob: 
of the lng. in hand becomes ſhorter, 


— 
* * f14 


== Equal to. 
* More. 


Circles; beſides ſome imaginary Circles in the Sphere; as the Azi- 


n 7. PM N Ex . . - 
4, 8 2 * N * 3 t ” N Mat” 4 © "FG" i 
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Tcigonomerical Diffinirions: 
— Leſs, _ 
a en 
2: Propòttionalit ::: 
Z The Sum. 

s Sine, 

csc 12/6 7 94 016? 

| Co, Ar. Complement Atithmeticsl-. 
T Tangent. 
CT Co- Tangent. 
2 R Ang,” Trotight Angle: 
Q Square, | e 


. Spherical Diffinitions.. .. 


12 Circles of the Sphere are ten; fix greater, and four leſſer, zi. 
1 The greater Cicles are the Horizon, the Meridian, the Equinoxi- 
all, the Ecliptick the two Colures, one of the Equinox, the other of the 


Solſtice. 
The four leſſer Circles are the two Tropicks, and-the two Polar 


muths, Almicauteraths, Parallels of Declination and of Latitude. 

The Horizon is # great Circle dividing the ſuperiour Hemiſphere 
from the inferiour, being every where equi-diftant from the Zenith, 
* 2 repreſented to you in the following Scheme by the Letters, H. 


Diff. 2. 


The Meridian is a great Circle paſſing through the Poles of the 
5 Zenith 


Spherical Diffinitions: 7 
Tenith point, a over our heads, and gee! in the Figure by 
the Letters H. Z. O. N. | 


N 


Dif. 3. g '? 


EquitoBiet id great Circle that crofſeth the Aris of the 
Wt, at ri Sri Angles, and divideth the Sphere into two equal pars 
and is noted in the Scheme by = 2 4 E AE. 
F. 

e e ph The 0 great Circle of the Sphere dividing the Equinocti- 
imo rw equ by thy head of Aries and Libre; the one bals 
brute 80 80 the nh, the other towards the South, each way- 
* 397; It is divided into 22 Equal parts called Signes, asz a; 

V Amt 


8 Sphericat Diffinitions. 


ä — — 
18 N 5 
Aries, Taurus, Gemini, Cancer, Leo, Virgo, (Nothern genes. 


tf m 2 W 2 
Libra, Scorpio, Sagittarius, Capricor. Aqua. Piſces, J Southern 
This Line is noted-in the Scheme by theſe CharaRers, & A. 


Diff. 5. 

The two Colures are two great Coons paſſing through both Poles of the 
World,which are two prime Meridiaps croſſing one another at right An- 
ples in the Poles of the World, dividing the EquinoRial into 4 equal 
parts, making thereby. the four ſeaſons'of the year ; the one Colure 
puſſing the Tropical points of Cancer and Capricorn, called the Solſtitial 
Colure, and is repreſented hy the Circle H Z ON. The other Colure 
paſſeth through the two points of the Equigoctial Aries and Libra, cal- 
— 1 Equinoctiil Colute, repreſented in the Scheme by the Line 

A 2 | | 


Of the fear Leſſer Circles. 
Diff. 6. 


| The T1 ropicks of Cancer and Capricorn are two leſſer Circles, parallel 
to the EquinoRial, limitting the Suns greateſt declination. The Tropick 
of Cancer is noted with S B andthe Tropick of Capricorn with C W. 


8 


Diff. 5 | 
The two Polar Circles are diſtant ſo much from the Poles of the World, 
as the Suns greateſt declination is from the E ial. That which is 


near the North Pole is called the Artick Cire 7, and is noted with the 
Letters « and 6; and the other the South Pole, marked with the Let- 
ters c and d, 


Of other Circles that are iryagined in the material Sphere. 


Such ate the Azimaths, Almicaateraths, Parallels of Latitude and 
Declination. 1225 n 
p i 1. *Diff; *®: 

Az.imaths are all great Circles biſeing the Sphere, which meet to- 
gether iv the Zenith, and may be imagined to andere every, De · 
gree and tninute of the Horizon, and is noted in the Scheme with the 
Lettets Z VN. | 205 I | T4. 

| Dif, 


| Spherical Definition: 35 


Def. 9. 

" 'Almicanteraths, are Circles parallel to the Horizon, which ſerve to 
meaſure the altitude of the Sun, Moon and Stars above the Horizon ; 
and is repreſented by the Line 4 f in the foregoing Scheme. 

Def. 10. 

Parallels of Declination are leſſer Circles, calle Parallel. of Declina= 
tion in reſpeR of the Sun or Stars, but in reſpet of the ſcituation of 
the Earth are called Parallels of Latitude, and ate repreſented by the 
Letters p and r in the N Scheme. | 

, T3; 

The Latitude of a Town or Place, is the height of the Pole above the 
Horizon, or the diſtance between the Zenith and the EquinoRial, and 
may be repreſented'in the foregoing Scheme, by the Arch of the Meri- 
dian O P, which in this Figure is elevated above the Horizon 5 14 32/7, 
the Latitude of London. | 
Def, 12, 

The Latitude of 2 Stat is the Arch of a Circle contained between 
the Center of à Star and the ve eo. Line, making right Angles there- 
with, and counted either Northward or Southard, according to the 
ſcituation of the Star. ; 

Def. 13. 


Longitude on the Earth is meaſured by an Arch, of the Equionxial, 
contatned between the primary or firſt Meridian, of any place where 
Longitude is aſſigned to begin, and the Meridian of any other place] 
counted alwayes Eaſterly. . 


f. 14. 
The Longitude of a Star is that part of the Ecliptick which is con- 
tained between the Rars place in the Ecliptick, and the beginning of 
Aries, counting them according to the ordet of ſuccellioa of che Signes, 
. Def. 15. 
Altitude of the Sun or Stars, is the Arch of a Circle contained be- 
twixt the Center of the Sun or Star and the Horizon: As for Example, 
Suppoſe the Sun were on the Meridian at S in the foregoing Figure, 
then the Angle of Altitude will be the Angle & A H, the meaſure 
thereof will be the Arch 9 H, contained betwixt the Sun at S and 


- the Horizon H, which is 62 Degrees, the height of the Sun at Noon, 


when he is in the Tropick of Cancer, 
Def. 16, 


E 


- Aſcenſion is the riſing of any Star, or any part ot portion of the Equi» 


noctial above the Horizon, 
C | D.. 


. 2 F 
Wenn 
2 


10 Spherioal Definitions. 
Def. 7, | 5 
Right Aſcenſion is the pumber of Degrees and Minutes of the Equi- 
noxial (counted from the beginning, Aries ) which cometh to the . 
Meridian with the Sun os Stets, or Dy Portion off he Ecliprick, ; 1 


| | Def. 8. | bh 
| Oblique Aſcenſion, is an Arch of the EquinoQial between the begla- 
ing of Aries, and that part of the Equinoctial that riſeth with the Cen- 
ter of a Star or any pottion of the Ecliptick in an Oblique here, 3 


Def. 194 a 
Aſcenſional Difference, is an Arch of Difference between the right 
Aſcenſion, and the Oblique Aſcenſion ; or it is the number of degrees, 
contained between that place of the Equinoctial that riſeth with the 
center of a Star, and that place of the EquinoQial that cometh to the 
Meridian with the Center of the ſaid Star. A 15 | ary 


. Def. 20, | l 
The Poles of the Word are two points that are diametrically oppoſite 
one to another, the one is called the Artick, the other the AntartickPole: 
the North being noted in the fore-going Scheme with the Letter P, ind 
the Antartick with the Letrer 8, a TY | 


„ * 
The Axis of the World is a 1 imagined to be drawn flomeich 
Pele noted with the Letters PAS, 


Dif. 22; p 
The Poles of the Ecliptick are two points Diametrically oppoſite one 
to another diſtant from the North and South Poles. of the World, 2 3. 


Degrees 32 Minutes. 
| : Def. 23. 


The Zrnith is an imaginary Point in the Heavens right over our 
leads, making 90 degrees with the Horizon, noted in the fore-goipg: 
Kheme with the Letter Z. / 

Def. 24. 


The Nadir is an imaginary point in the Heavens, tight under our feet, 
diametrically oppoſite tothe Zinith, noted in the fote- going Scheme 
with the Letter N. 


8 Def. 24 421 

. The true Amplitude of the Sun is the wideneſs or diftance of the 
nilng or ſetting thereof, from the true Eiſt or Weft point of the Hori- 
aon, reckoned in Degrees and Minutes. 03 in:$462 
Def. 
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Def. 26.” 


be * 2 Ali tude of the Sun, is the diſtance of the riſing or 
Fans 3 he Sun From.tbe Baſt or Welt point reckoned in Degrees and 
Minutes, b | 


ESE LY 2 ' Def, 27, . 


The Zodiath is & great Circle of the Sphere, like unte u broad Hoop 
or Ciidle, 12 degrees in breadrh, 6 degrees on each fide of the Eclip« 
tick Line, wherein are placed the 12 Signs, having each of them 30 
degrees, in which the Planets do alwayes move z according to the Pte. 
lomean Hipotheſis. | 


: . 
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Aſtronomical Deftnitions, 


Def. x. 


FA Cronical riſing of « Star is when the Star riſeth at the ſame time 
the Sun ſetteth z A cronical ſerting is when the Star goeth down 
deneath the Horizon with the Sun. 


——_ 


8 
Coſmical or worldly rifing of a Stat is when it riſech with the un. 
| Def. 3. 


The Hyliaca! riſing of a Star is tobe underſtood of thoſe that have 
been obſcured with the Sun-Beams, and the Sun moving with the ſue- 
ſeſſion of the Signes, The Star begins at the Sup-riſing a little before 
the Sun. The Heliacul ſetung is when any Scar is ſeen preſently after 
the Sun-ſetting; and a few dayes attet will be obſcured With the glory 

df che Sun-Beams, e a 
ü Def.” 4. 


The Culminating of a Star is when the Star cometh juſt upon the Me- 


zidian, 
* . Def. 1. , 
Circles of poſition paſs by the common Sections of the Meridian and 


C 2 Dif. 


+Þy the Genter of a Star, 


o 


3 „9— bs. * W N l 2 * r a A r 

FE © TAE . I, - he 5 7 . 9 yer * IE. th de ES Ages oy ot 
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2 ; . ; 
renomica Ons. 
: ” 4 EE =» 4 * 433 + EO & i 2 0 
Def. 6. 
— * —— 


A Canſtelation or Aſteriſm is a certain number of Stars gathered toge- 
ther — one Fotm, repreſenting. the farm of ſom \Crextte or thing 
whereby they ate particularly æud vn to alt the Wortd, which the anri- 
ent Aſtronomers did deviſe that they might be brought into rule and 
order for the help of memot j I. - | 

Of theſe Conſtellations there are 60 in number, 21 being in the 
North, 12 in the Zodiack, and 27 in the South. | 


. — 4 * 
——— — — — — hs 6 — — m4 


The Names and Number of the Stars of each Conſtellation; 


Northero Conſtellations are. 21, viz. 


1 Krſa Major, 712 Heniochns or Auriga. 14 
2 Urſa Minor, 27 13 Serpentarins, 24 
3 Draco. 3114 Serpent. 18 
4 Cephus, JF? 1115 Sagittarius, 3 
5, Bootes, or Ardvphilax. 22 16 Aquila, 1 9 
6 Corona Borealis. 8 x7 Delphinnss 10 
7 Engonaſes, aut Hercules, 29 18 Equeulns, 4 
8 Lyra, 10 19 Pegaſus, © 20 
9 Qlor aut Abu... 17 20 3 les. 23 
10 Caſſiopea. 13 21 Triangulas, 4 
11 Perſeus, 26.) | 323 


— — _—_ m — 
. 


Zodiack Conſtellations, 12. viz, 


'T- Aries. 13] 7 Libra, Aahzil -u: L 
2 Taurus. 23.| 81 Scorpio, 21 
3 Gemini. 18 90 Sapitarins, 1 
4 Cancer, 9 10 3 78 
5 Leo, 2711 Aquarius. Sd 
6. Virgoz 26\x2 Piſces, 34 
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Southern Conſtellations, 27 


nd 1 Cetus, 22 | 15 Piſces Notins, 1c 
6 2 Orion. 3116 Gras, 123 
” 3 Flumen Eridauut. 34 | 17 Paix. 15 
4 Lupss. | : ,32| 1B, Indus 12 
5 Canis Major. 1819 Pave, 23 
— 6 Canis Minor, vel canicula. 2|20 Apus avis Indica, 11 
| 7 Arge Navi. 4121 Apiſc. Maſca. 4 
7 8 Hiara. 25 10 
15 9 Crater. 7123 Triangulum Auſter. F 
10 Corus. 71 24 Piſces volens Paſſer. 7 
11 Centaurus. 3725 Dorado Xiphias, 7 
4 12 Fera ant Lupur. 19 26 Toucan Anſer Americanns. . 8 
4 13 Ara vel altar. 5 2 | 27 Hydrus. 21 
8 14 Corona Ar. vel Merid, 10 | 
5 | - 429 
9 Ea #4 
0 
« Def. 7. 
4 Puralax is an Angle made by the Semidiameter of the Eurth and the 
3 Horizon and alſo of the Sun or Moon, as may be more 'plainly-Illuſta-- 
4 ted by this annexed Figure, 
i | 
L 
18051 
; » 
, 
The Letters BF repreſent the Body of the Earth, C the Center, 
) BC the Semidiameter thereof : ſo that you may hereby ſee apparevt-- 
| " Ty, that thete ig ſeyfible Angle made from the edge of the true Hori- 
W 44 f A003» 
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20n, and the Semidiameter of the Earth noted by the Angle B O C, ot 
EBO, and 2 2 n 5 
as you may ſee in Fe, | | e Sun to be at the point O 
where alſo it 18 appear aer 8 Rule made by the Cen- 
tet of the Earth and the Supetficies, but not ſo great at that is at the Ho- 

tizon, ſo that you may from hence conclude, that the higher the Sup is, 
the leſs is the ParalaRical Angle; ſo that in any Obſervations rhat are 
made of the Suns Altitude, there onght to be regard had thereto, for 
us doth repteſent the Sun lower than indeed it is. Ws 9604 -þ 


. B. ain bp ounlh!, 


Refr aflion is that which is cauſed by reaſon of the Vãporous thickneſs 

'of 22 beteixt us and the heavenly Lights, which maketh the Syn 

or Stars ta appear higher than in zeallity they are, eſpecially when they 

"are near the Hazizon ; fos which there ought to be conlideration bad in 
ſeveral Obſervations, as ſhall be afterwards made appear by the Tables 

ot Paralax and Refraction following, and may plainly be demonſtrated 
by a ſtrait ſlick being put into water, the lower end thereof ſhall appear 

higher than in reality it is, and ſhall ſhew as if it were droken. 


Def. 9. 


The Golden Number or Prime, is a circular revolution of 19 Yearg, 
in which team of years it hath been antiently ſuppoſed that the Sun 
a9d Moon.doth make all their variety of their Aſpects one to another, 

e. 1 nd. 
The Cycle of the Sun maketh its Revolution in 28 years, becauſe that 
in that time all the variety of the Dominical Letters and Leap- Tears are © 


expired, and the 29th year the Cycle doth begin again ; which number 
is to find out the Doywinical Letter for au year paſt, preſent,or to come. 


Def. 11. 


The Roman Indiftion conſiſteth of x5 years, and is ſet down in the 
Charters and Writings of the Protonotaries of the Pope of Rowe ; for 
once in 15 years the Nations were to pay Tribute to the Roman (thoſe 


that were under their Monarchy. ) 


Def. 12 2 S 
The Ea is a number never excecding 36 dayes, but is the 11 * 


* Ra <8 


9 , 4 035 ow 


ab RL 


Aſtronomical Definitions. 1 
and 6 hours, which added to the Lunar year being 354 dayes doth mike 


it equal to the Solay year Ren 058 5 dayes. 
| 2, 7 | 

The Leap-Tear is every fourth year, which hath day more in it than 
another year hath, which day is made up in four years by the odd fix 
hours that is over and above 365 dayes; which day is alwayes added at 
the end of February; ſo that Fetrugry hath every Leap F 29 dayes 
and in it are alwayes two Dominica Letters; the firlifervitg from the 
firſt of Fwivary; until the 25 of Febrwery; and then-the other Letter 
takes place and ſervesto the years end. And here note that the Prins 
and Dominica! Letter, and the Cycle of the Sun, changeth the firſt of 7a 
»wiry; and the Ey the firſt day of March z the Number of Dirttiion 
the 22 of March, and the Romas Indiftion the firſt of September. 


» 4 * 2 


Nautical Definitions, 


Dif. 1. 


—_— which is commonly called the Coutſe,. is the Point of 


che Compaſa upon which you Sail, being reckoned from the Me- 
ridian, from the North or TI Eaſterly or Weſterly. 
EE . ä 

The Complement of the Courſe is the Number of Rhombes o De- 
grees, reckoned from the Eaſt - vir Northetly or Southerly. 

F. 3. 
The Diſtance upon the Counſe, is the quantity of Leagues or Miles 
that you Sail upon that Courſe, Dif WOE 

ff, 4. 

Difference of Latitude is the Number of Degrees, Leagues, or Miles: 
oontained betwixt the Parallel frog whence you departed; and the Paw 
rallel you now are in, reckoned in the Meridian. 

Def, b * 

Difference of Longitude is the Lee Leigues and Miles chat you 
are ſepatated from the Metidian Wwheze you fitſt were, unto the place: 
where you are now arrived. 

Def. C. 
The Variation of the Compaſs is an Arch of the Horizon, interpoſed! 
n the une Meridist and tha Magnetical either: Eaſterly or. 
Weſterly. | .. Ih 


a 44 —— 
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"Geographical Definitions, 
* a” | x | Def. | T, | , 

uE Globe of the Earth is a Spherical Body, ptoportionally com- 

1 poſed of Earth and Water, and is divided — Continents and of 


Def, 2» 1 \ i 
--A-Continentis a great quantity of Land not divided nor ſeparated by 
the Sea,wherein are many Kingdoms and Principalicies,as — 8 
and Africa ite one Continent, and America is another, 


. | 5 

An Iſland is ſuch a part of the Earth that is invironed round with ; 
Water; as the Iſland of Exgland, and Scotland, and alſo Ireland, and in 
the Iſle of Might, and the Barbadoes, & c. | _ ac 


Def. 4. 
A Peninſula is ſuch a part of Land which is almoſt compaſſed about 
With water, and is only joyned with the Land'by an Ifhmus;ſuch is that 
grert part of Land in America, called Peraviana and Marta, in the 


Levant, | 
Def . Fo 
An {ſbww is a narrow neck of Land which joyneth the Peninſula to 
the Continent, 1 020 
Def. 6, 


 A'Promontary isſome high Mountain, or great Cape of Land that 
4 it ſelf into the Sea, as Cape Bow Eſprranco, ot Capo de Verde in of 
rica. | 


Def. 7. 12 | 
The Ocean is a general Colle&iog of the Waters, which invironeth 
the whole world on every fide, * 
Def. 8. | 
The Sea is a part of the Ocean to which we cannot come but through po 
ſome freight, as the Mediterranean and the Baltich Sea. 
Def. 9. „ do un 
A Straight is a part of the Ocean reſtrained within narrow bounds « 
and opening away to the Sea, as the Straits of Gibralter that leidet in · 
to the Hiditerranean and the Saum that leadeth into the Bit K Sea. 


5 
: Def; 


Def. 10. 


A Creek is a ſmall narrow part of the Sea or Rivers; that goeth up 
2 little way into the Land. ARES 


Def. Ix, 
A Bay is a great Inlet of the Land, as the Bay of Biſcaia, and the Bay . 
of Mexico. | 
Def. 12, 


A Gulph is a greater Inlet of the Land deeper. than a Bay, ſuch is the 
Gulph of Yenice, and the Gulph of F horida, which alſo hath a ſwift Cur- 
rent. | | 

, Def. 13. 


A Climate is acertain ſpace of Earth and Ses that is included with- 
in the ſpace of two Parrallels, and of them there hath been intiently 
. accounted ſeven, | 


1. Dia (Across. 

2. Dia Syenes, 

3. Dia Alrxandrias, 
4. Dia Rhodes. 

5. Dia Rhomes, 

6. Dia Boriſthenes, 

7. Dis Rip 01, 

Def. 14. 


A Zone is a certain ſpace of Earth contained between certain Circles 
of the Sphere, and are thus divided, | | 

The Heaven and Earth is divided into five Zones, vis. One Tortid 
or Burning Zone, two Temperate, and two Frozen Zones, 

The Torrid Zone is that which is on each fide the Equinoctial bound. 
ed by the Tropicks of Cancer and Capricorn. 
The two temperate Zones are contained between each Tropick and the 
Polar Circles. 

The two Frigid or Ftozen Zones are contained within each Polar 
Circle and their reſpeRive Poles. 


8 Ok 
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Of the Dibilion of the Earthiy Globe. 


The Globe of the Earthis divided into four parts, viz, 
Europe F Africa and 
eA fra America. 


Europe is bounded from Aſia by the Miditerrancan Sia, on the Eaſt: 
with the River Tana, and on the Weſt with the Weſtern Ocean; and 
containeth theſe Pioviaces. 


Germany, Spaine, Swodeland, Hungaria, 


Iraly, Denmarks, Muſcovia,, Slavonia, 
Francs; Nam, Polonia, Grecia. 
The Principal Iſlinds are theſe. 
Great Brittain, Candia, Sardinia, 
Ireland, Scicilia, Corſica, Cyprus. 


Ai is Bounded on the North with the North Ocean, on the South 
with the Red Sea, on the Eaſt wich the Eaſt-Indian Ocean, and on the 
Weſt with the Flood Tanais. The Principal Regionsarg 


eAnatolio , Armonia, A Ii yria, : Perſia, China, 

Syria, Arabia, * Parthia, India, 

afl, Media, Chaldes, T arraris, and the Iſlands 
thereof. 


Africa is Bounded on the Eaſt with the Red Sea, on the Weſt with 
the Ailantick, Ocean, 20d on the South with the Southern Ocean, and 
on the Notth with the Mediterranean Sei. 


The Provinces are, 
E N, Barbaria, /Ethiopra, R 
» Alonomotops, * Nuba, 
The Iſlands are, 


Madagaſcar, ot St. Laurence, St. Thomas, Inſula ds Cape Verde, 
Enſulade Canaria, Inſula de Madera. 


America 


OR 


Geometrical Definitions; 19 

America is bounded on the Eaft with the Atlantick. Ocean, on the 
Weſt with the Weſt-Indian Ocean, on the North with the. Northetny 
Ocein, on the South with the Magilamck Ses. as 


It Conſiſts of two Principal parts, viz, Mexicana, Pirnard, 
The Provinces of Mexicana are, 


Nova Hiſpania, Terra Flor ide, Nova Francia, 
Calaforma, Nova Albion, vel Anglia, Eftotilant, 


The Provinces of Perwane,' are, 


Brazilla, Tiſnade, Caribaus, Catagena, Perm, 
Charah, Chila, Chichs, Patagenes. 


The Chief Iſlaads of Mexicare are, 
Iſland, Fr irland, Gr cenland. 


The Chief Iſlands of Perwena ate, | 
Hiſpamola, (Cuba, Famaica, Porto Rico, 'Barbaders, and all the 
reſt of the Cribs Illands; Iaſala Aar gart a, Molurque Inſul. Remo- 
res, Fava Major, aua Minor, Salamonis Inſula. All other Iſlands in 
2 Orientalis. : 
The Names of the Sens. 
- Ocean Sea, Narrow Sea, Maditerrancan Sta, Mare Majore, 


Mare Pacificum, Mare Caſpium, Eat. Indian Sea, Per 
Sea, Red See, Mar Dil Zur? 95 * 


29 
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Geometrical Rudiments, 


CHAP, 1.2 


Containing ſome neceſſary Rudiments in Geometry, with the 
Geometrical Projection and Fundamental Demonſtration 
of ſeveral Lines placed on the Plain Scale, with ſome other 
additional Lines very uſeful in the protraftion of ſeveral 
Propoſitions in Geometry, 4ſtronomy, and Navigation. 


Howto raiſe a Pirpendicular from the middle of a Line given: 


E T the Line given be AB, and 

let C be a point therein whereon E- P. 
it is required to raiſe a Perpendicular, nn”. 
Firſt therefore , open the "Compaſſes to 
any convenient diſtance, and ſetting one 
foot iuche Point C, wich the other foot 1 
mark on either ſide thereof the equal di- 
Rances CA and CB; Then opening | 
the Compaſſes to any convenient wider A WY 


diſtance ſetting one foot in the point A, C 


with / the other ſtrike the (mall occult Arch at E, then with the ſame di- 
ſtance of the Compaſſes ſet one foot in the point B, and with the other 
draw the Arch Line FE, croſſing the Arch E in the Point Dy from 
which Point D, draw the Line D C, which Line is a Perpendicular un- 
to che given Line A B as was requmed. 


To 


Geometrical Rudiments; - 1 W 


To let a Perpendicular fall from « Point affigned to the mid- 
dle of a Line given. 6 


Let the Line given whereupon you 

would have a perpendicular. let fall, be | 

the Line BCD, and the Point A to 41 
de the Point aſſigned from whence you 
Would have a Perpendicular let fall up- 
on the given Line B C D. Firſt ſet one 
foot of your Compaſſes in the Point C, 
and opening your Compaſſes to any con- _, : 
venient diſtance, ſo thatit be more than Lo 
to theLine A C.Make an Arch of a Cir- B E 
cle with the other foot, ſo that it may cut . 
the Line BCD twice, that is, at E and E; then find the middle 
between theſe, which will be the Point C, from which Point draw the 
Line AC, which is the Perpendicular which was to be let fall. 


To raiſe a Perpendicular upon the end of a Line given. 


Suppoſe the Line whereupon you 
would have a Perpendicular raiſed, be a 
the Line AB; Fitſt open your Compaſſes - N 
to a convenient diſtance, and ſet one 
foot in the Point B, and let the other D' 
Point fall any where, as at the point D; 
and in that point let the foot of your 8 
Compaſſes remain, turning the other E IB. q 
foot about, until the other foot do touch 
the Line AB in the Point E; then turn the ſame foot of the Compaſſes | 
toward C, and draw aſmall occult Arch, then lay the edge of a Ruler 
to thoſe two Points E and D, and where the ſame edge of the Ruler 
doth cut the Arch C from that very point of interſeſtion, draw the 
* C B, which ſhall be a true Perpendiculas at the end of the Line 


B. 
— 


* 


7 
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To let fall a Perpendicular from a Point aſſigned unto the 


end of a Line Given, 


Let the Line A B be given, unto which 
it is required to let a Perpendicular fall 
from the aſſigned Point D, unto the end A. 
Firſt from the afſigned Point D, draw a 
Line unto any part of the given Line AB, : 
which may be the Line DCE, then find 
the middle of the Line D E, which is at C. 4 a 
therefore place one foot of your Compaſſes 0 ** B 


in the Point C, and extend the other foot unto D E, with which di- 
ſtance draw the Semicitcle D A E, ſo ſhall it cut the given Line A B 


in the Point — — mp os A, —— the Line D A, which (ball 
be the Perpendicular let fall from the aſſigned point D unto the end 
A of the given Line A B, as was required, oy Ir 


To draw a Line Parallel to a Line given, 


Let AB bes Line given, where. G yy ————— 
unto it is required to draw a Paral- I. '-Þ * 
lel. Firſt ſet one foot of your Com- |" DE 
paſſes in the Point C, and opening 1 5 
the other foot at pleaſure, draw the 
Arch E; then with the ſame diſtance ſet one foot in the Point D, and 

draw the other ſmall Arch E; Laſtly, lay 2 Rule to the Convexities of 
both thoſe Arches, and draw the Line G H, which ſhall be a Patallel 
to AB, as was required, 


By the help ef 4 Line of Chords and a Pair of Compaſſes to make an Angle 
containing any Degrees aſſigned, or to know the quantity of any Anglt given, 
Firſt therefore for the | 
making of an Angle of 
any quantity afſigned,o- 
pen your Compaſſes to 
the Radius of your Scale 
to 6o Degrees, and ſet- 
ting one foot thereof in 
the Point A, with the 
other foot deſcribe the 


Pai wy yk. 


Geometrical Rudiments; 9 
Arch DC, then draw the Line A C B, then open your Compaſſes to 
fo many Degrees as you pleaſe upon the Line of Chords ; ſuppoſe 35 
45 — Jager = off _ : to D, _ at D make a mark with 
your Com and from that Point raw the Line A hi 
ſhall take che Angle DAC. ; n 


The Fundamental Prejeſtios and | | | 
Geometrical Demonſtration of the na- 8 1 
tural Lines of Sines, Tangents,Secants | 
Line of Longitude, Chords, Runs, | 
Verſad Sings, Bic. which are many | 414 þ 
times put wpon ſeveral Scales, all | | 


which may be very plainly underſtood of 
by theſe following — | | * 
8 1 T 
Wi bs 
1 4 
| A 
A* 


= #5 — — 
rail 


Eing of Chords, . 


24 _. -Geometrical Projections. 


For the Fundamental Demonſtration and Diviſion of the Line of 
Chords, you muſt firſt draw the Diamezer R CB in the foregoin 
Scheme, and upon the Center C deſctibe the Semicitcle ADB; which 
Semicitcle divide into two equal Quadrants by the Point D, then di- 
vide the Qu:drant DA into 90 equal parts or degrees; this being done 
ſet one foot of your Compaſſes in the Point A, let the other be extend- 
ed to each degree of the Quadrant A D, which Extents transfer unto 
the Line ACB as you may ſee the. Arches of the-Circle lead to, as 
in the foregoing Figure, This Line, ſo divided into Ninety un- 
equal diviſions, is called a Line of Chords, and may be ſet on any 
Scale, After this manner may you make it of what Radius you pleaſe, 
Thoſe right Lines which are drawn from the Point A unto each ten de- 
grees of the Quadrant, do repreſent alſo the Chords of thoſe reſpeRive 
Arches, and may be numbered with 10, 20, 30, &c, | 


The Line of Natural Tangents, 


For the making the Line of Natural Tangents, firſt draw the Qua- 
drant in the foregoing Scheme, and divide it into 90 Degrees, and from 
the Point B ere a Pcrpedicular Line, as the innermoſt Line TB; 
then from the Center C, draw Lines through each degree of the Qua- 
drant C D B, until they touch the Line IB, and thoſe interſections 
will divide the Line T B into a natural Tangent, and to be numbred 
with 10, 20, 30, Cc. 


To make a Line of Secants, 


Having drawn thoſeLines aforeſaid in the foregoing Scheme (through 
eich teſpective degree of the Quadrant as before) from the Center C 
-until they touch the Line T B, extend your Compaſles from the Center 
C to the very extremity cf-each reſpective Line, and the foot of the 
Compaſſes ill rr. the Point C, transfer the ſaid Lines unto 
the Line DS, ſo (hall they divide the ſaid Line into unequal parts, 


awhich is a Line of Natural Secants, and number them with 10, 20, 
30, Ce. 
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Line of Verſed Sines, 


The Fundamental demonſtration of the Line of Sines is thus to be 
performed; Fiſt draw the Line A C Band upon C deſcribe a Semicircle, 
and one of the Quadrants divide into 90 degrees as the Quadrant A 
DC, thendraw a Line Aten each tenth degree of the Quadrant pa- 
tallel to Er e AC „ It will divide the Line DC into 90 unequal 
parts, which will be 1 Line of Natural Sines, and to be numbred from 
C towards D, with 10, 20, 30, Cc. unto 90. | 


Of tht Line of Verſed Sines. 


For the Geometrical Projection and Demonſtration of the Line of 
Verſed Sines, it is thus to be effected; Firſt drawthe Line A C B, and 
upon C draw the Semicircle A D B, which divide into 180 Degrees, 
then drawing right Lines parallel to the Line D C, they will divide the 
Line A B into 180 unequal parts, hich will be a natural Line of Ver- 
ſed Sines, and to be pumbred with 10, 20, 30, 40, Cc. unto a80, 
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Line of Rhombes, 


The Fundamental Projection and Demonſtration of the 


7 
i 4 $* 4 
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upon the Paint © de{cribe the Semfeineſe & P B, ind dfvide ihe 


thoſe diviſions, and transfer thoſe extents unto the Line A CB, which 


will divide the ſaid Line intp eight upequal parts, which will be a Line 
of Rhombs and to be numbred with- 14% 3, 4 &4\ unto 8, 
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Geometrical Projections 


For the dividing of the Line of Sen e K hbd 
4 


drant A B into 8 equal parts ;' which bejbg dove; fer one foot of your de 
Compaſſes in the Point A, and with the other foot extend to each off 


Geometrical Projections. 
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The Geametrical Demonſtration of the Line of 
Longitude. 


Firſt draw the Quadrant CA B, and divide the fide C A into d 
equal parts; then through each of rhoſe equal parts, draw Lines Parallel 


to the fide A B, uutiſ they thu. h the Qvadrant CB; which tomy, 
tet one foot of your Comp ſſes iti the Point C, and extend the 9 

foot unto each reſpeRive Point of interſection in the Quadrant C ; 
| and then transfer them unto the Line C D ( which is to bz the diſtance 


between C and B, or the Chord of ninety degrees ) ſo ſhall | 
terſe&ions divide the Line CD ite 6 onGontat J. LT 
the Line Ling M'gjdk. e 

_ Theſe Natural Lines being all expreſt upon a Scale, ſerve for many 
neceſſary conveniencies in the Geometrical ProjeRion of ſeveral Nau- 
tical and Aſtronomical Queſtions, : ; 

As for other Lines which are artificial ( as the Lines of Numbers, 
Sines, Tangents, &c, that are Teal Ties bed on Ganters Rulres ) 


they are projected from the Artificial Tables of Logarithms,Sines, Tan- 


SAS . 


gents, c. and ſo inſertedon ſuch Rultes by the help of a Diagonal 
Scale and a pair of Compaſſes, 
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Containing Me iel 
Kalender, &. 7 Zrreſſuy Tyde- 
Table, and an 2 [manack o of the Moon for eight years, 


r 


| 4:To: kinds it:beLeap-Year,) »\* 


Divide the Year by 4; What left ſhall be 
; Foy r o, fer poſi x, a, er 3. 


re you ind 0 it the 1 E pk W 


For 1 Ex mp pie, 
in 1667. omitring the n and alſo the 3 
= Scores, I divide the Reſidue, whichis 7, by 4;-a0d 
there remainerh 3 which ſhews it is the 110 afjer Fear Fett. Hrs 
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-. To find the DominicalLerter 


Djvide the Tear, its qu, and 4, U , 
ba 4 left ſubſtratt fo rom 7'; the Ein 1 * 
A. B 2. ST \D-4; Bye Ele 


og 
Example, N DR 

Of the Year of Chriſt C667 

The 4th part ( omitting fraction ) is- 416 

To both which I add the number. : 4 
 TheSumas 2087, 


which divided by 7; there is leſt 1, which ſubſt;zated from 7, the laſt: | 
remainer: 


Memorial Verſes, cr. 24 


remainer 6, ſhews that the Dominica Letter for the Year 1667 is the 
bee In order of the- — rw ear — 


Latt nd.by 
fits 2 
— 2 Tha eee a frþar} and 
beginning again at A, ſerver from the — unto St, Matthias. 


— wy FRE 3. It! —— 1 An 3 
6 | 580. DDA N * dN 
Foz the Golden-Number, Cycle of the Sun, 
and Indiction. 
when r, 9, ag Tear hath added ben, 3 4, 
4 Divide by 19, 28; n gs 2 
| Example. 
Jo 1667, I. Add 1, the ſum x668 I divide by 19, and there te- 3 
mainerh 15, Which is the Golden Number for the Year 1d , - 1 


Again, to 1662, I add g, and the ſum 1676 divide d at, the re- 
Saus WI Gef th} Sun And 16675 8 

Laſtiy, to- 1667, I 42 35 the ſum 1670 divided by. Is, — remain=- 
er 5 is the Indiction for 1 


. . - 


IT * — 


1 * 02 Golden Number being given; ; 
To find the Epact, 


 Dividebjias for ah one left add 10 ; wo 


30 rejeft : the Prime makgs Epatt then. i 


8 Example, 


y Abe 166% Tue Golden Nimber is 1 divide by 35 and there is 
. lefto; Pe ten timzgo, which is. oi added to 15, the ſum is 25, 
- the act A uno 1667, 


167 
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Wachen Kean een mt 
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Eaſter-Limit, and the Dominical Letter 
veing given; To find Eaſter⸗Day. 


The Letter more by 4 from Limit tale; 
What's left from neareſt Sevens ſhall Eaſier maks, 


Or thus, 


Take the Number of the given Letter more by 4 from the given Li- 
mit, and the reſidue from the neareſt greater ſum of Sevens : the laſt re 
mainer added to the Limit; the Sum or its extefs above 31, is Exſter- 
Diy in Marth or April. W l 3 


Example. 


A. 166. The Letter 6 mote by 4, is 10, which taken from the 
Limit 32, the Reſidue is 22; this taken from. the neareſt greater Sum of 
Sevens, 28, there remaineth 6, which added to the Limit 3a, the Sum 
is 38, the exceſs of which above 31, is 7, Therefore the 7th of April, 
Anno 1667, is Eaſter-Day. 

| For 


Memorial - Verſes, ern. w 3 
Fo the Dayes 6f the Months'on Mitch © entereth'the- 12 . 
' Twice 9, twice 10, 4 2 Fr, | 


Then 10, then 9, eben 8 or7, 2} 01 
Anno 1700,*© in f ry 


1 


V. X. 8 Ade... it... ... mM, _ +» W. &, 
Mar. Apr. May. ; Jul. Avg. Sep. Oct.Nov, Dec. Jan. reb. 
9. * to, 10, fa. N. ka. 11. 10. 9. 8. 

5 C L 
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02 ** rok the Wins Place on on 
# 1 


From the Day of the Month on which the $ Suns Place is. required, if 
you may, or elſe from the ſum of that and 30, ſubſiract the day of his 
enterance into the Signofabat Mopth 3 theremginer ſhall be the De- 
= of ne in that ot the next preceding * 


Foz the Age of the Bann, Day! of Change. 


anus o, 2; 7, 2, 3; 4; 55-6; 
7 8, 10, 10, theſe tele Epalt fix: 
The ſow (bate 30) 1 br Charge 11 2 
| Or tal from.30 : Ags j br Change is bad. 
Ot thus, AAA ch e Epagt 8 18: 
Jan. Feb, Mar. Apr. May: 315. Jul. Wach Seb! Oct Nov. Dec. 


„ op 1. 2. . 4. 5. 6. LE „ 10% 20. 


The Sum, if it be leſs than 30 3 of elſe, the Excels above 30; Added 
ta the day of the given Month ( tejecting 30 if need be) gives the Ag ge 
6f the Moon tht day'3' bt SubAira d fem 30j ſerve 2 1 day ofthe: 
Change'tn (or from = ehe begivals ago) wat Month. 

For the Day of the Pull-Mooh ; Addor COTE to front 
day of the Change.” | 

Example. 


r N For the 4 of tier Anne 1007. agb. Tre Nam-- 
bet for the Month 1 44924 46 the BBS; mike 28, which added to 
29 (tejecting 30 from ibeſum) gives he Ag che Moon en. 


* 
« 


Memorial Verſes} wd. 
2) Fot the day of the Chang (or Nen, Neon). in May 1667. he 
Ep . . with the Month 3, makes 18, (af afore ) och lubtkra de 
2 30, the reſidue 12 is the day of the New, Moon in May, 1667. 
(3) we ſum of 12 and 15 is eee iA in My, 
ge Soor ona. 
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To find the Dayof the en and the 
— Entrance 5.206 Sun into the — 
ren ie Halt oz fo. C; 


27 1317 
Paſt Ada, to Co ome ae, for Moon and Sun. 

y 10 i 5. 10 90a: tt: 45 
| . rah. e d 1:7 
For every 312 2 fedts Paſt, Add 1 Ut to kene of tlie Nen:Moonj 
found as above: For 312 years to Come, Subſtract r day. 

Like wiſe, fox 13 * years paſt, a day is to be Added to the former ac- 
count of theSuns LEN And bob: Fa I * to 2 ones MILE 


Wee 439 a W # fy 


72 — — — * 


To find the Diſtance of the Suit tom the 


dt of the Moon perpetually in all 
Lu nations; geiſember, d r nt 


"Yew 17 bande, Node, Sine 45 #466 2 
277 3, $00, 43. 20 


x, Take the Interval berriaenthe gi den time gand r500.Compleat,in 
years and dayes ; allowing; 7 1 f to the VN and, 30 dayes to 8 
Month ? and the account will ſuffice f og4bis Work.. 

2. Multiply the years of the Interval by 43, and divide the Product 

y 800 : the Refdue multiply by 9 5 then take the half of this 1 5 


and difiivguiſh the lalt figure zam ile celh by Pits, $9 ba 


egtees and 10 parts of @ degreg anſwer o:the 
re Matipty dayet of the I he Iojepval by res 1 ry of is 
Quotient 


2 4-2; + 


% 
* 


- Quotien „ and the retiinet divided by $0, the 
x0" party of a degree of the Motion for ertocer tA. the Interval. Then 
Collect the former” and latter degrees Ya nc fum, and te- 
n is, Degrees and 10 v. 0 dee d © Ve l 

„ For time store 170 C. bee Degt 

Teathe, thus Rudd to 4% 2% J fot time #fter £500 Comi- 

leat, Subftra& them from 4*, 27", 3: and the Sym « or Remainer (hall 

befor tie «ce of Y Adding one degree for | the vol "if they'exceed * 
2 dene, Cyeſes ( 60.) B 

A es in itions, omit t Mit, 127, or 360˙ ut in 
Subſtraätion va ons Cycle if need Ws © the Number from which 
you axe to ſu 


rpm = the Commonrl rulefor cos Waker any correction for time 
paſt ot to come, find ee of the Suns ſubſtract 
the laſt found place of Os from it : The reſidue is the DiRance of © from 


ww 


3 14 41 A1 0e 303 : 1 T0007 7 GIN 5 


The — 06 Eclip 28 of- Sun and 
8 12 7 r. 
hbi, 16 the San, and to the Moon. 500 * 


Poon, in De 
© Suffer Eclipſe; Above 18, N none... 


i F 
05 ef io ; by 4 1} 11 Aid 4 2 141 — n . + 143% 1 1 


rr „ — — — —— 


, 
Ann 1 * FEI 2 12 9 


To. find. the Teng ath of the Wet 4 and 
e in che Lat. of 05 T0; wh 


OSTER TS e TT 0 
0 1 Ly, $40 _- 
11 0 * 25 43454 ee, | 


"Bo he given 5 * the Sun. from the nent Keese, 
e ble hours a 250 STE hour gt Sign, A hours; to 


balf: 
1 825970 to 12, 9585 um is r 


Autumpal, the juſt length of the Day, but from the Aulumnal to the 
Vernal the length of the Night in thoſe Diſtances, and 
F 


deren Verſes. 25 0 33 | 


Memonat Verſes, rc 
e 
80 


74 
And for all other intermediate diſtances of O from the, 
ints; the Proportion is; Ag 15, mn 

San the degrees of the exceſs.of the in | 


1 v*, 30s 285 2 di * 90 2 
— ef the v Night above 42, 1 T es: Al- 
kl 2 Dit. D hep har ok into e 
V for So 


The Lepgth of the Nay and Night taken together is 24 —. from, 
Which i! 76-2908 be fabliraeed, there will 5 che other; And, 


| ett 1 bee —— 


Sun 6 Ning. 
Sun Setting. 
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To ind 5 wine of che 3 conitti ” 
South; and High⸗Mater at London. 


The Moons Age Multi by 43.Pivigh un . 
By 5 for Soything: Adds tr e. II. | 


Buf when the Age of exceeds I5 daes, you may eg 1 55 As in 


this Example. 
Ano 1669 May the 29. the Age of being 17 Day es, 7 reject : . 2 


— | 


and the reſidue 2 multiplied by 4 makes 8, which divided by 5 
Quotient i is 2. the hour of D Southing; t . Tadd 3 an £ 
Sum is, 4. J. or 4, 36”, the time of Fall-Seage 4 
Bur it ia here to ba noted, it by — itis found, i | 
that when the Moon ig in either of 12 ane at then the Tides do 
not hold*out their full time, but is High Water ſooner then is fonnd by 
the Rule, which may partly be occafancs the weakneſs of the Tide 
atſuch Acne ind t * th of the River ; 13 aun aue ä 
you may find, That when be Moon Pee ok High- 
Water will be at 9 of the. Clock, when upop tru 28 it will. 
be found to be an-hour: ſooner-;- and therefore to uo the true timę 
— — * muſt- Tk 8 fer of ie the time . 
precedent Rule to of pod ae youn ** 
plinly ſee im this nete Fable, © 88 : 


9 
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14 0 


Memotial Verſes, Od 
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DER 
The Mons Age |H N Example. | 
6 2 O0 Oo . 29 - + * 
eee 
| ba bred a | 910] Clock; thenin this Table lock for the figure 
4/1 Je | 212%] L. which is in the fir Colitno, and ght - 
L e e Einst it in the two laſt Columns under the 
od £4 ey 5| Title of Hour and Minute, you will find one 
| 7] Sl2ajzzt 1 #joo hour,which muſt byſubKirached From the hour 
found by the Rule and the remainer is g;, the uue time of high water. 


4 * 


— 11 


4 Table ſhewing the tine 


add to the Moons Sou 


of -the Moons coming to South 
any Day of ber Age. | 


The uſe of the Table to find the time of the 


— g — | * Moons coming to South, The firſi and ſecond 
— — — Columa ſheiveth the Dayes of the Moons Age 
Wie | in the third and fourth the hour and minute 

"x", x6] 48] the Moons coming to South. TY 
„ SETS. 
3 180 Example. 
1 0 l nene 2 
| . Pat N oe The Moon being 10 dayes old, I,waould know 
6 2104 48] atyhattime the Moon will be at full South; I 
> . 245 :36| find 10 under the Title of the Moons Age in 
$ 236 241 the fiſt Columh, and tight against ic in the 
9 2417 I2 third and fourth Columns » you have $ 
10 25/8 oof hours 00 Minutes, which (heweth that the 
— 11 2 48 Rong 10 dayes old, cometh to South at & 
12 27/9 36 Clock end o min, unto which if you add the 
13 28|x0 24 time of flowing at Full and Chinge, the ſum 
14 29|1z 12 will be time of full Sea at the lame place. As 
15 3012 oo here at London, the time of flowing at Full and 


Change is at 3 of the Clock, which you are to 
thing, and the Sum is 1x, which is the time of 


-High-Waterwhen the Moon is 10 dayes old. 
F 2 


| 7; 


und Bm pals FIT : 
. 


Virkt fin terer endes beistehen g HIS hours 24 


minutes the Mader Wants of the hour of 43 5 which hours ind mig wee 
take from tbe boat and mf che 
remiiher is the HH fgint $i er Hide m X'th&H6 


x2, then you muſt add ſo many hours and minutes as the ſhadow is paſ 
* to the hour and minute of the Moons coming to South, and that will 
be the hour of the night. | 


16 $4 MINTED NO "Bali | NY Wia n IL u. 


On the 260f FED ASP? 1 Bal the Moon-to be 13 3 old, 
and 2 ſhe comes to South at ig s Clock and + 
e ſane night you y upon 2'Sun-Dial, and Aould find t 


ore Eine | an hour þ ee a half bf th 


k Hine which: 2 155 Ish hours 2 


minutes, N 14 
the Clock and = four Mingres,whi .o the pight de ed . 
Again ſuppoſe the ſame night the hadowof the Moon on t e Distha 5 


rr 


fallen —— — of x, thar is one hour paſt the by: of 12, 'and there 
mull be added to the Moons The 11 25 th, * Uthe 
65 Uu 1 of ook th 


7 

. 
4 2 * 4 . - £ + -- 
s - * 4 . c 5 


for? ny 
| hour 00 the 
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A Table of the Tydes of the Newt of Grew Brituin, 
lee, Narwey, Huld, Elandes, Franci , Biſcay, 
c. Shewing what Moon makes2 Fu il Sea in 
each of theſe places, at every day of FE Moons. 
2 ery after the Full R Change... 1 ; 


Nd v ofen of thi au. | 
FE rſt you are to underſtund that the Firff Column Wie Tables hey 


eth the Age of the Moon after her Full and Chünge; and the Se- 
cond and Thir Columns ſhew the Hour and Minute of Als. at eich 


ſetting of the Tides upon the ſame Point of the Cases expreftin- the 
Title. And alſo in the Title * — have the Hour when the Mons — 


The Uſe F. mhich, Table leg it ul be furthe e W following: 


LEARY 1 3413 gi hin 4 $35 554 34 4 4 YO 


: Example, . 8 
Fry would know.what Moon m Far 5 00 
a7, nde at what Hour it comerh to of ry 
pl n lime of High- Water any DI b the oo 
E for Torbay or Dart mas, 871 h 180 U N ot will 
of the Tables, under the Ratz 11 fs 


by Seth, which doth ſhew that at fv * and 62 ze Be the Mood the. 
cometh.ag that point of the Compaſs, which i igat 5" 55 18855 „hen 


* * 
© - 


it i Full- den in the forem:ntione places. 
8 iſe if it be demanded what time it will be Full ber ibe 
Moog. is f. dayes after the Full or Change; Therefore look in the: 


firſt Column for , and right againſt it in the ſecond and thitd Cbllumbs: 

ou Will find 10 of the Clock and 3 Minutes paſty, hichſ is the time df 

Full Sea n the forementioned places, at ihat Day of the 8 
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AM 4a hour.” o mis 
o 
48 At the Iflands of Tartan. 5 
36 Before the Hever, and\Elve. 
24 At Emden and Dolfælel. Before Enchay- 
120 ſen, Horn and lrck. On all the Coaſts of 
o Flanders, at the: Northfordland; at Dover 
48 — ; at Beachy on the ſhore 3 at 
36 dg at the Key. Before & 
24 Race of Blanchey. At agree . 
12 la the Condede, At. Gibraltar 
O * 
48 Pr 
36 * 
24 
I2 
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North db R, and South and by Wee. 


45 


33 
21 


9 


45 
33 


21 
LZ 
57 


45 


45 


33 
21 

4 
F7 


x2 hours, 45 min. 


Withis the Mar. 
Within Terveer. 
At Flaſhin 


57 | Thwart of Beach in bf · 


In the Commer of Rye, 
At Winchelſee, 


Jn Garnſc). 


| hay ay" ſone 


ers of 


Alſo -froth' 


St 


to 
inge. 
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The Tyde-Table; 29 
, ,” | 
North-north-eaſe, and. South-fouth-weſe. 


Dj Hy ad x. hour. 30 min. Setting 74 
| of 130 theT ydes wp- 
1 2 18 |-Under Holy Land. Before the Xaſoand| or the ſame 
2 3{\ 6| Goren Before Ter wer. At Armwith,| ir. 
3 35 upon the Fla. The rn On A 
41 4: 42; Coaſltsof Zeeland, ; From C4. 
5 1-154 39 Befote the Rivet of. Thewe-. 1 to Bol- 
6161 Before Tormonch. - : | Io 
>| 74 ,6| In Dawnes Road. | 10 
8$| 7| $4-| Thwart of Dengie Neſffs.. 22 
93142 At the Weſt of Wight, | P 
10930 Without Calla and Blackveſs,.. | \ N g 
11208 In Nr. 4 A 
14 11 64 At BelbIſte on the Landi. E | 
131154. : R541 
14 2250 „„ F | 
[x5 2135 offs, 


deere by North, and Soutbweſ and by South: - 


„DH 2 hour, 15. min. Seti TE 
9 8555 is | che r * 
al Without Fauna. | on the ſame | * 
* 1 7 

2 3151 | Without Blut. | Point: 
"31-4139 Under 3.4. . * +a 

4]. 5 |27 | Before the Wielngs, | Between 

5 6'| x5 -| Before the Marſe, ea and 

6. 7 3 | | 

7125. 1 | | 

H. 8 394 . A —_ 

9]. 9127 | 

10119 IF ; 

11111 3 1 we! ples to Fe-. 
1441151 enn 3 4. | 
1311239 N From D t- 
| 141 1427) g mon h tor ; 
15) 211 E xenon b. | 


Nath! 
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* : 
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© NW XNA 
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4 Wn — 
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into 10 Parts or Heavens. 

The firſt of which nexrtheRegionofthe Fi, is he Heaven ot Oh 
of the Men. JL 

The ſecond of Mercury. : | 
The third of Vm. 

The fourth of the Sun. 

The fifth of Mars, 

The fixth of Fupiter. 

The ſeventh of Saturn. 

The eighth of the Fit Sn. | , 

The ninth is called the Cr:faline Haun. \ 

The tenth the Primum Mobile, 

The Magnitude of theſe Heavens are known by their Courſes, which 
thoſe great Bodies within them make round the Poles of the Zodiack, 

The Moos runveth through the Heaven, by ber own e Courſe, 
fiom Weſt to Exſt in 27 Dayes, 8 Hours, + Is? 

Mercury, Venu, and the * theirs in a Year, | | 

Mars in two Years. 

Jupiter his in 2 Yeats, | 

Saturn in 30 Years, 

The Eighth Heaven perfects its Courſe, aevediog to the affirmation ! 
of Tycho Brahe, in 25400 Yea, 

Theſe Heavens are turned about upon the Axis of the World by the / 
ninth Heaven which is the Primum Mobile or Firſt Mover, by which 
motion is cauſed Day and Night, and the daily riſing and ſenivg 0 ny 


Heavenly 88 
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This Hypotheſis derives its Name from the Author thereof, «A 
Hebe Brabe a Noble Man of Dewmarks, the moſt famous Aſtronomical 
Obſervator in the World in his diyes; who by his own Obſervations 
did rectiſie the places of moſt of the Fixt Stars, eſpecially thoſe that 
appeared in that Horizon wherein he lived. This famous, man accord. 
ing to his preſent appreheofiog, framed this Hyptheſis of the Heavenly 
Motions, wherein he ſuppoſeth, That Js and Mercury move about 
the Sun, and that all the other Planets (except the) teſpect tie Sus 
fox their Center; and that Su . Oppoſition tothe Sus is nei rer to 
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the Earth than Yeow in Alke and that Afers in ition is nearex h 
the Earth, than the San it ſelf : as may meow” in the (aid 9 1 
* — — — — 1 
r 

* Copernican ; Syſtem i 

| . | c 

n 

t 

h 

r 

0 

| 


by Copernicus, 4 fa- 
and ſup- 


© This Hypotheſis was firſt invented and framed 
mous Aſtronomer of Germany, who lived in the Yeat x500, 2 15 


- 


poſed, 
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1. That-the Sun is placed in the middle of the World, in or a- 
bout the Center of the Sphere of the fixed Stars, and hn ng od 9 | 
1 110 LY = » 1 ny 4 3 
- 4] The ptimary Planets are esch of them in their, proper. Syſtems 
moved about the Sun, and accompliſh; theix Need We e 
moſt exactly in: their determiaate and appointed tima... 
3. That the Earth is one of the Planne ts, and with her iunual moti- 
on about the Sun deſcrideth her Orb in the middle between the Orbs 
of Mari and Venw, : fin os to p 
4. Thaſ the feedndaty Planets are ordipatily moved about the pri- 
mary Planefs,reſpeRing their Bodies for their common Nodes pr cg, 
een 61545 255 „ L 31933 aviz zi: n ber arc tile mins 
5. That the ſecondary Planet the Moor, is moved about the Earth ag 
her Centet, where by the annual motion of the Earth the bath not only 
— Earth, but by conſequence to the whole Sphere of the 
eart „„ 22551! 1751170 yas gt oldiegng anisd SO ma 
6. That as this primary Planet the Earth is invironed with the Sphere 
of the Moon, ſo are ſome if not all the other primary Planets, who have 
in like manner their Moons or Concomitants encompeſſing them. | 


The Motion of the Planitary Syſfeme. 


- Firſt, the Sun hath only « Rotation from Yeft to Eaſt, upon his pro- 

per Axis, in the ſpace of twenty fix dayes or thereabouts. WS: 4 
Secondly, The Planet Mercury performs his Revolution about the 

Sax in 88 dayes ; which is noted in the Scheme with the figure x ö. 
Thirdly, The Revolution of Yew in 225 dayes ; noted in the 


Scheme by the figue 2 7. 
' Foxrthly, The Revolutiop of the Earth with the Moon in one year; 


noted in the Scheme by the Circle 3, 

Fifibiy, The Revolution of Mars in two years, noted by the figure 
40 in the Scheme. : . 

$:xthly, The Revolution of Fupiter, with his 4 Companiops, in 12 
years, noted with the figure 5 U. 

Seventhly, The Revolution of Saturn, With his Ring, and Moon in 
30 years; noted in the Scheme by the Figure 6 f. 

The c circumvolveth the Earth every moneth; F#piters 4Arrendatiry” 
him in time correſponding their diſtances from him. 

The firſt and next him, in one day 18 hours, 

TheStcond next without that, in 3 dayes 13 hours. 
The third in 7 dayes 4 hours, 

I 2 And 
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n The Moetonbaf the — Syſteme, ? 


Aud the fourth and oucmeRt ih 16 dayes 5 hours, 1 

Saturn's Moon mooves Aout him in 16 dayes, and all from vf to 
ry A Far to 175 9 i the —.— I 

aturn 8 anth, Vun e whoſe ne. 

ö ) are called 7e - AN 
The reſt Carnie 28115 Naboeut Saure; m and: the Eerthy: 
Src 

The Earth nth her Revolution upon ber Enid * as bouts, 
from ef to Eaft. 

The Secondary Plevits ite all of them much ele in Ma njtude then 
their Priamry, ud alt the Planets together much leſs tis the Song: 
from whom they all receive their Light, Vertue and principal Power of 
Motion. 

Far without the Planetary Syſteme are placed all the Fixed Stars, in 
ſevetal diſtances, but all unto us incommenſurable. The Wan ew 
Earths Orb +004, inſenſible in any of their Places. 
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ations of ſome ot 


Stars, fo: ſome Fears to come. 
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The Uſe of the fore-going Tab 


les 6 


To know the hour when any Stax cometh 
upon the Meridian. | | 
Te Rule, 


leſt ſeek the Right Aſcenſion of that Star required in the fore-goi 

F Tables (of x Right «Aſcenſion of che Stars) and alſo of the 
Right Aſcenſion of the Sun, from the Right Aſcenſion of the Star, (Bur 
when the Right Aſcenſion of the Star, is leſs then the Right Aſcenſion of 
the Sun. Then add 24 hours thereto, and then the remainder will Chew. * 
you the hour Afternoon, when the Star cometh upon the Meridian, and 
if it do exceed 12 hours, then ſubſtract 12 hours there-from, and the re- 
mainder (hall ſhew the hour and minute of the Stars coming upon the 
Meridian after midnight. | 


I, Example. 


Upon the 10. of April, I would know when the Lyons Heart come th 
upon the Meridian. Therefore if you look in the Tables of Right Aſten- 
for that Star, you will find it to be 9 hours 5</, Then look in the 
Tables of Right Aſcenſion of the Sun, and right againſt the 10. of April, 
you-Will find the Right Aſcen/ion of the Sun to be 1 hour 45 minutes, 
which ſubſtract from the ght Aſcenſion of the Star, and thereremain- 
eth 7 hours 56-minutes, which is the true: time that the Stat comerh to 
the Meridian Afternoon. a ö 


2 Erample, 


Upon the fifth of November, I defire to know when the Bulls Eye 
. colneth opon the Meridian The Ribe Aſcenſon thereof by the Ta- 
bles, you will find to be 4 hours 16 minutes: The Right Aſcenſionof 
the Sun that day is x5 hours 23 minutes. Therefore becauſe the Righe 
Aſcenſion of the Stat is leſs than the Right Aſcenſion of the Sun, I add 24. 
. hours to the Right Aſcenſion of the Star, Which maketh 28 hours.1& 
minutes: From which ſubtract the Right Aſcenſion of the Sun, which 
is 25 hours 23 minutes, and the remainder is 1a hours 16 * 

a K rom 
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66 The Doctrine of Plain Triangles; 


From which I ſubſtract the 12 hours, and the remaiver is 16 minutes af- 


ter Midnight when the ſaid Star cometh upon the Meridian, 


And here note, That the Tables of the Right Aſcenſion of the Sur 
are calculated for Noon time every day; and that it doth increaſe by 
4 minutes every day; ſo that it may be proportioned for every 6 hours, 
to allow one minute for the Stars coming to the Meridian after the Sun. 
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The Doctrine of Plain Triangles, 


CHAP. V. 
Of the Calculation of Plain Triangles, with their Con- 
' ſtruftion and Application to Nautical Queſtions. | 


J. 


Pein Triangle is contained under 3 right Eines, and 
: is either Right-Angled or Oblique; 
II. Inall Plain Triangles, two Angles being given 
ede third is alſo given: And one Angle being given, 
de other two are alſo given; becauſe the 3 Angles 
ESTES together are equal to two right Angles. 
"Therefore in a Plain Right-Angled Triangle, one of the Acute An- 
es is the Complement of the other. | | 
III. In the ſolution of Plain Triangles,the Angles only being given, 
the ſides cannot be found, but only the reaſons of the Sides: It is there- 
" fore neceſſary that one of the ſides be known. ; 
IVV. In a Right-Angled Triangle two terms ( beſides the Right An- 
ole) will ſerve to find the third; ſo the one of them be a Side, 
V. In Oblique Angled Triangles there mult be (hree things given 
to find a fourth. * 


2 
4+ 


VI. In Right-zngled Plain Triangles there ate ſeven Caſes, and 
five in Oblique, For the Solution of which, theſe 4 Axjoxe: are fuf- 


ficient, | 


Of Right Angled Triangles, 
In all Plain Right-angled Triangles any of the Sides may be put as 
Radius ; and the other Sides will be as Sines, Tangents or Secants, 


| Axiome II. 


In all Plain Triangles the Sides are in ſuch proportion one to ano- 
ther, as are the Sines of their oppoſite Angles. 


Axiome 111. 


In all plain Triangles, as the ſum of two Sides is to their difference, 
ſo is the Tangent of their half Sum of their two oppoſite Angles, to the 
Tangent of the difference of either of them, above or under the half 


Sum. | 
Ariome tv, 


In Oblique Triangles, as the true Baſe is in proportion tothe Sum of 
the other Sides, ſo is the difference of theſe Sides, to the difference of 
the Segments of the Baſe, 1 


A” — 


In Right-angled Plain Triangles the Sides comprehending the Right 
Angle ate called the Leggs, and the Side ſubtending the right Angle is 
called the Hypoathennuſe. | 

| 4 Caſe I, 


The Angles and Baſe given to find the Perpendicular. ; 
Dat. the Angles ABC, and the Side A B, require the Side B C. 
Or Naxmtically thus, | 
The Courſe and Departure from the Meridian being given to find the 
difference of Lattitude. 


Courſe the 5** Rhomb (from the Meridian) or 6 $4 157 departure 
90 Leagues, 
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68 The Dockrine of plain Triangles: 
lo the annexed Triangle, let the Angle t A 
be the Complement of the Courſe from the 
Meridian, which is 334, 45” ; and the Side 
A B, 90 Leagues. The departure from the Me- 
ridian ; the fide B C the diff; of Lat. is required, A B 


© _ The. Proportion by the Tables of antificial Sines, Tangents and 
As the Angle at C which is the Sine of the Courſe 564, x5/ 9, 91984 
is to the Side A B 90 Leagues, the 1, 95 424 


* 


>, [96 ernte 
ſo is the Angle at A the Co. Sine of the Courſe 33741. 95 74473 
to the Logarithm of the fide C B co Leagues t, 759015 


4 General Rule for the Working of all ſuch Propertions by 
' the Tables of Artificial Sines and Logarithms, viz. 


Add the ſecond and third Numbers together, and from the Sum of 
them ſubſtract the firſt number, ſo'ſhalf the remainet anſwer your que- 
ſtion demanded ; as by the former work you may perceive. 288 

For firſt in the Tales you look fox the Sine of 56. 15%, _ is, 
Ss, 91984, which number yen firſt fer down' ( which ig the 
firſt rerm ) then in the Logarithms, you look for the Logg. of 90 
Leagues, which is, 2, 95424; Which number I ſet right under the firſt, 
(whictis the ſecond term.) Then laftly, I look for the Sine of 377, 
4 which is 9, 74473, which T likewiſe ſer” down under the two 
former numbers (which is the 4 term.) And them draw a Line under 
them, and add the two laſt numbers ber, and the ſum is 11, 69897. 
Then draw & Line under the uppermoſt number, then ſubſtract the up- 
permoſt number, from the ſim of the other two and the rettiainer is, 
1, 75913; which being ſought for: in the Tables of Lagarichins; the 
neareſt will be found to be the Logg. of 60 Leagues - which was the 
third numbernequired; | 

The ſame manner of work is to be obſerved in all the reſt of the fol- 
lowing Caſcs.. 
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E A Ling of Sines e Gunters 


And the Proportion Aae 5 * "WA 
s the ine at 11 5 ; 
is to the Side A B, 90 Leagues, 
ſois the Angle at A, 33%, 457%, 
to the Side B C, 60 Lea ues. 

Therefore if you ſet one fobt of your. Compaſſes at 364, 150. in the 
Line of Sines, and extend the other foot to 90 in the Line of Numbers 
(croſs-wiſe) the ſamẽ extent of the $ will reach from the Sine 
of 334, 457 5 in the Line of Sites to 90, id the Line o Numbers; or 
otherwiſe extend the from! dhe Sine of 56*, 1), to 334, 45%, 
in the Line of Sines; the ſame ettent will alfo reich a om $0 the 


Line of numbers to 60, as before, 
I have been the largeri in the explanation of chis Caſe, becauſe i in all 


thoſe following I ſhall be the more brief. 
Cale 11, 
The Angles and Baſe given to find the H; pet henuſal, 
Da. the Angles BA Ca Side A Bů requ. cds Side A C. 


Or, Nautically thus. 
Tic Courſe and Departure from the Meridia given to find the Di- 


ſtance win, 
Courſe the Nhomb, Departure 90 Leagues, | 


Then the Proportion is, 
As the Angle at C, c dep; xy min. 
is to the Side A B, 90 Leagues, 
ſo ĩs and | 


Tv the High * 180 Leigues. 
erf by Gunters Ruler. 


* p 
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doo The Doctrine of Plain Triangles, 
Extend the Compaſſes from 56 deg. 15 min. (on the Line of Sines)» 
to o on the Line af Numbeis (croſs-wiſe) the ſame extent the ſame 
way will reach from the Sine of 90, in the Line of Sines, to 180 in 
the Line of Numbers, which is the Diſtance run. 

Or you may extend the 'Compaſles, from the Sine of 56 deg. 15. min. 
to 90 in the Line of Sines; the ſame extent will reach from 90 in ihe 
Line of Numbers to 180, as before. | | 


2 2098 5 | Caſe. II. 


The Angles and Hipothenuſal given do find: the Baſe. | | 
Dat, the Angles ABC, Side A C, requ. the Side AB. 
\ Ot Naxtically thus, | 
The Courſe and Diſtance. being given, to find the Departure from 
the Meridian. £30320 us: ,00 | 4 


Courſe the 5** Rhomb, Diſtance 108 Leagues, 
Mena : ban of nuvdo vid het A= B 
And. the Proportion is IzeE'id; 8 

As Radius, . — ö : 10, 00000 
s to the Hipothennſal, or Diſt. run 180, as the Side A C, 2, 03342 
ſo is the Angle at C, 56 deg. 15 min, 9, 91984 
Ai, 95326 

To the departure or Side A B, 90 Leagues, ; 


Here the Work may be ſomewhat abreviated becauſe the Angle at B 
ig a light Angle, and being the firſt tetm; ſo that when the ſecond and 
third terms are added together, the firſt is eafily ſubſtracted from it, by 
cutting off or cancelling the Figure next your left hand, as you may ſee 
in the Example. And ſo you may do at any time when the Radius is in 
the fitſt place. 

Performed by Gamers Ruler, 

Extend the Compaſſes ſrom the Sine of 90 degrees, in the Line of 
Sines, to 198 in the Line of Numbers; the ſame Extent will teach from 
us Sine of 56 degrees 15 minutes, to 90 Leagues in the Line of Num- 

Is, 


. 


kt Las OO 9 0D 


'The Doctrine of Plain Triangle ur 
Or thus; Extend the Compaſſes from the Sine of 90 degrees to the 


Sine of 56 degrees, 15 minutes in the Line of Sines; the lame extent 
will reach from 108 to 90 in the Line of Numbers, f 


Cate . 


The Baſe and Perpendicular being given, to find an Angle. 
Dat. Sides AB & BC, required the Angles A or C, 


Or Nautically thus. ; 


The difference of Lattitude and Departure from the Meridian, given 
to find the Courſe. 5 


— 


Difference of Lit. 68 Leagues ( or ; Degrees.) - 
Departure from the Meridian 90 Leagues. 


And the Proportion is, 5 
As the Side A B, in the annexed Triangle, which is © x, 954242 


do Leagues, et JETER 
is in Proportion to Radius, 
ſo is the Side C B 60 Leagues _—_ 1, 778151 


| | 11, 278151 
to the Tangent of the Angle at A, 33 deg. 4rmin, 9, 823909 


The Reaſon of this Difference that appears in the laſt Operation, is 
occaſioned by reaſon of the Omiſſion of ſome fractional parts in the 
ſides found, which might have been cotrected by the part propor;ional 2. 
But becauſe in thoſe Operations there is not that exactneſs required, I 
therefore forbear enlarging thereon, .. 


Performed by Gunters Ruler, 


Extend the Compaſſes from 108, in the Line of Numbers, to 90; 
the ſame extent will reach from the Sine of 90, in the Line of Sines, io. 
16 degrees, 15 min. the Angle at C, 'which is the Sine of the Courſe. 


Caſt: 


4 | j | f P T 0 bs. ; 2 
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Caſe v. 
— ER 5 


The Baſe and Perpendicular given to find the Hipothennſal, 
Da. Sides AB & fy C, required the Sides A C, 
Or Nautical thus. | 
Tube difference of Lattitude and the Departure from the Meridian 
being given, to find the Diſtance run. | 
Difference of Lattitude 60 Leagues, Difference of Longitude 90 
Leagues. N 2 


Therefore by the 4 Caſe an Angle muſt firſt 
be found, and then, 


The Proportion will be 


As the Angle at C 56 deg. 15 min. 9, 919846 
is to the Side A Þ 90 Leagues, I, 954242 


ſo is Radius, 10, 
to the Side A C, the Diſt. II, 954242 
run 180 Leagues. 2, 034396 


By Gunters Ruler thus. 


Firſt find the Angle by the Rule in the laſt Caſe, which ſuppoſe to be 
the Angle at. A 56 deg. 15 mio. : : 

Therefore extend the Compaſſes in the Ling of Sines from the Sine 
of 56 deg- 15 min, unto 90 uy ns the Line of Numbers; the ſame 
extent being applied from the Sine of 90 in the Line of Sines will reach 
to 108 in the Line of Numbers. | | 


Cale v1, 


' The Baſe and Hypothexuſal given to find an Angle, 


Dar. Sides AB & AC, required the Angles A or C. 
Or Naujically thus. 


— departure from the Meridian and Diſtance tun, given to find the 
Coulſe, 


Departure 


" And Porn, 5 


| | As the Hipothenulaly | 
which is the diſtance run rob Leagues” - > 2, 03342 
Freren EK 
: ec AB, | | 5 3 4 t 
Departure from the Wadi 90 Leagues. 1 4 11, 95424 
I to the Angle at C, y deg. x5 min. ; {2 9 225 92082 


By Gunters Ruler thus. 
| Extend the ſſes from 180 in the Line of Numbers to 90 in 


ü Line of Sines : ſame extent will reach from 90 in the Line of 
| Wy Ds to 36 — 15 min. in the Line of Sines; ahi the N 
ö at i 


1 ; > Caſe vin, 


The Baſe 2nd Hyporbennſal yiven jto find he Arte hart 
Da. Sides AB & AC, required Side re | 


0 Nau, thug. 


The De ute from the Meridian, and the Diſtance 
5 given, to find the difrence of Lati- 


. tude. 
Departure 90 Leagues, Diſt. run 208 Leagues,” = 
- Fir indche Angle at A g fe 6% Caſe, : 5 
6 41 And then the Proportion is, 7 * wk 
As Radius, ; 10, 1 
is in proportion to the Side A B, the Departure from 
the Meridian 90 Leagues, | x, 954242 
10 is the Tangent of the' Angle at A, Comp. of the 4 211 Jo”! 
Courſe: 334, 45/, . 1,9, ae 


to the Side C, Diff, of Lat. 60 League, © a, 279104 
> | L #8T3/:6 WAL bo 


7 9 * M '$ i l 2 E 9 *, TI * * > I I KF * * ” N > 3 9 q 5 3 4 5 * be 
80 Ty « = A Pays . n #3025 A mY *- O6 4 N 3 5 R 2. 2 * Ar. 8 3 
< — ; { 7 * 5 2 8 F WF. "a 75 2 1 
2 — — : | 2x6. : , ** r * 
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* . 1 2 » py * . = 9 * „ 
5 5 7 # 5 4 : * 
* 2 4a p - « 
| & 0 - * 4 , S 
7 * 8 
- o = 
- * { - 
3Y "3 * þ : 
4 = T wo 


By Gunters Ruler thus. 


' 


* * * 
- 


After the Angle 1 A is found, as before, extend the Compaſſer fron 
the Sine of 90 to x08, in the Line of Numbers the ſame extent ſhall 
| Sue, ii go in the Line of 
Nuchbers, the length of the fide. B C, the difference of Latitude re- 


of - 
Caſe. mw... 
q 45» WS 4 $454 + + of 214 


aue tet: psv 


teach from 33 deg. 45 min. in the Line f 


The Angles of « Triangle with one of the 
any of the other two Sides. | 
r ge. 
De. Angle t <B 45 00 Required Side CB, fe A By | 

. | CC 101 15 ul 1H und wi 
Side A C 40 miler. 18 


e 4 4 — ; and —_ 8 N 
one ſailes 78, the diſtance wn _; the 
other ſailes E N E, 40 miles, and then they 4 | B 
bear N W by W, and: $ E by E, ode o anvther. : 143 * 
The Diſtance. between the two Ships is demanded, and alſo how far 
the Southermoſt Ship is gone from the Port from whence they departed. 
. Therefore in the annexed 7 let the Letter A denote the 
Port from whence they depart : Let the Line A B epteſent the 
Rhomb-E 8 E, upon which the Southermo Ship failed, 'whoſe dis 
cei#upknown. „%ͤööͤö;ĩêÄÜ90;93ĩĩ UL AHERN FT 


Let the Line A C, repreſent the E N E Point of the Compaſſes ; = 


je Diſtunce un upor- "that Point is 40 miles; © the place of th 
Northermoſt Ship, and B the place of the Southermoſt Ship, they bear 
N W by W. SE by E, ebe 
aſunder, the Side CB is xcquired; and alſo the Side A B, which is the 
diſtance ſailed by the Southermoſ ſhip, 8 11100 * 
IT Therefore in thi: Queſtian you may take notice, that all the Apgles 
a<gizen," 8nd one of the Sides to find the other ſides. 

Fos the Angle at A js 3 Prints of the Compals, or 334d. 457; and 
the AngleatB 45 deg. So that the ſum of thoſe two Angles, which is 87 
ep. 45 ip, which being ſubſtracted from 180 eg. theremainer.is 

a degz. 41 min- the Angle at TT... 5 


of another; Therefore their diſtadce 


1 

3 

, * 
e 


oy = 


ö n #74 * 5 K pl 8 
* 2% TW NEB ons * * : 
2 * N PR g N 8 2 2 * 
5 * * . 
* + e „ 
* * 
i FS. 
* 4 w — 
* { ; 
2 * 4 0 c = 
on 4 # 4 
y Ts 99 3 
: 
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Eee = or the + Artif Tibles of Sine and al Log 


PRs? 13 336 
pee 2 2, "dr 55 5 


| 17. 24655 79 - 


1 2 Shy ain eee OY 2 
e eee how Ray are 


and the Pre mich iti AB, 


toi hoſe ber. ie 
ay I | 2. 84948 
R eee er 1. C, or deg,” iy min. + a on 


(ores 45 min.) . 
tothe Side A B. 55. IR | IT, $9363 
I 


Perfermod by, Guniecs R. pee 8 | 


Extend the Compaſſes from 1—.— the Lice of Sines the 
at B, to 40 in the Line of N hi the Angle 
extent (hall reach in the Line g cis the. e ee 


e Patent 
to e AB, the ſame extent of th 
teach from (101 os { mio. the «pg t C or eG 8 be hull 
. to 180 which e 52 55 in the _—_ mers 
diſtance ſayled * *. 1 : 
Cale 1 Ix, 


of chem ; to find an 1 ny to one 
other fide. -DY pris | leg 


oh, $6 AF 42 0 Side. 4 65 ve ee 0 deg 


2 F* Eh 4d 


L 2 Or 


76 wer Podirins! 'of aig rade 


0, Namticoly thus, 


FOLD: there are two Ports that lie Eaſt and wel one eo wot 
100 miles diſtance, ie 3 21; , 

A Ship being at the Eaſtermoſt Port, ſailes * 1 
out between the North and Eaſt $0 miles; arid © 
another Ship.in the Weſtermoft Port, ſailes N. 
e the — — until ſhe 2 
with the other Ship. Nom the queſtion is 1 7 
Angle in made between tbei two Courfet, vent! as 
Courſe the Eaftermoſt Ship fear 0G. [pd cate 1 
Therefore in the annened Triangle, let, let A Fre? the Eaſter- 
moſt port & B the Weſtermoſt Port, the ance 10 
miles, the Angle at B repreſenting the RG of the 
is 4 points, or 45 deg, being the Northweſt — « of the 

And the Line AC, the diſtance run by the o ther Ship 3 Cc DA 
of meeting. The queſtion is, What the Angle ar. A is. r | 
hych — Ships Courſe, ind alſo the dignce ruby d 


Therefore the Proportion is, 


As the Side A C, the Diftanceof F-\; 
the ExftermoRt Ship, Eighty. — 90309: ; 


im e An le at B, the Coure” | | v1 . 
ſailed by the weltermoſt . A to | 7 
lH, deg. 00 min. ä 


gh 


Side, AB, he Dias 7 
pf the to Por ane hundred 25 06000? 
iles, 5 
11, $4948, 58 
1 $2 : 9», 94639. 


- 
4 — * 


to the Angle intetcepted deppen their; (yo Canes. ee 


it 1228 kick oghe be I 80, and there 2 ys 117 
e being 
fi 54h Arg e e e 
the hog at A, we Goule mae yt 


VWs Re 


a 5 38 
8 
F 


| As th Dina bythe Wedargd bp 10 0 | 
SST, .Þ' The Proportion js, | r 

As the Angle Sided oo min. "> 9.: banal 

AVISICOST + 313 —— 

is to the Side A C, 150 Miles, | 2, 000000 

Sp At augen. 515 440% 

8 D OP! ) cont ill 271 „ e Hletb406 
q | | | tothe Side BC, quis, * 42 17 idr , 


— 
8 rh: 199 OV? 19 


7 G H T Sis 
Sg, EC Fay DR e 
8 
Extend ihe- from 45 in the Line of Sines, * e 
— — Numbers, ihe (ate "Cucear the ſame way ſhall 0 from 17 
egrees, nee rl N in the Line of Num- 


Gib you « Excend the Gom 2 the Line of Lines to 27 
degrees 6 6 minutes in the ſame Line, 22 50 from 
2 of Numbers 10 41, the length ef the Side B C. 


Wa 


% *_—_ SS 4 VwF 


— 17085 e Sy. : * * 3 ' 
sui ni. 2 i on bt ; mon AA O ads hb 


a 1 1477 W A 
6 t! . 130 22 11 Wis #4 Cal f J, as . 121 A * A 4 ? J 
& 517 | 1 - 1 8g X. 2 0794 s Ir A 32 il L 


90.402 1112 bran wo: 10 10-308 Þ 50 Hon gen 


Two Side with theisconttived Angle being givenyofind the other 


R Si Side N Bj 27 miles ders C, 20 mites, leah \ 
au ch quired the Tangled at B & 6. Se. he Jo 


#- 4 Fo #13 37 13773.) $135 \ CAFE) 


= TTL 21 den lien e e, od 442014 
1 Suppoſe ids being in « certeig renne 
th en, * ons ſailes —4 r 
by Baſt, 20 miles; and the other ſailes 8 8 W 
25 miles ; Their bearing one | Gong another is 4 B 


required. 5 


© 


s & 4 * 


; Therefore 3 in the concxed Triangle, let the Side A B repreſent the 
— and by Riſt polut vf the Compaſs, the Courſe ſailed by the Weſter⸗ 


7 whoſe diſtance run upon that point is ag miles: *Avderrhi 

, ne Sip reſent the SS wW Point of the Com - 8, ang, he Diftance 

p tun u 5 GR Poincis $0 miles; (0 that thete "is ed between , 
| hoſe ns two Courſes, three Points of the Compaſo, 33. deigtee s,, 


45 min. 


be 


[ 


70 —— 
45 min. therefote one Ship being ar B, and che other at 0. eib | 
ing one from another. is requir = 
Note that the Sum of the tm unknown Avylesis 546 IP 


minutes: | | 2:14 4 9333 an G36 52 N 
2 And the Propotiion is 75 * 
A2 42 S017 « ' 21 


As the fim of the Sides given { 46 G 47 miles, hen 


is in Proportion to the Difference 8 * aner E. © 60 | 
hs 5 aules, 0 25 28 3:71 ie tl < | 

ſo is the Ta nt of por ir ro re ro 5178; 
1 21680 


dt the Tangentof an aa found, 20eg, 6 min... 95/756 — 
dich added cllowiffing mates the gtoater of i! > 25514 


| the ia vo, Jer 18 Fd i . Sag 7 725 2 —. 


:3 laß the 7 & 4+ $7 6s 3 it $9094 tb 


Les rear Arend "ON 


Extend the Compaſſes from 45 (the Sum of the two Sides) in the 
Line of Numbers; unto 5 the:diffexency of the two Sides; the ſame 
Extent apply from the Tangent of 45 degrees downwards, caufin the 
moveable point to fall upon the fame Ling» which being ung the 
movable point remaining there fixed, cloſe the Compaſſes until cha 
other poine may ne upon 73 deg. Sin. n 
of the. two upknomey Angles.) NI nim. * 

And having the ©. es ſo extended,apply ly that. extent downwards, 
ſerting one foot in the Tangent of A7, tba will reach to 20 deg, 
6 min, which add to the Tangent of 4 half ſum, and it will give t 
Angle en C gz deg, 23 min, and being 27 r leaves 
N 53 deg. on mis, | AAA OHSS M100 FEM. 

1 | Lis inn 92 er 
2 


Cale x. | LOT 


- TwoSides of an Oblique Trizagle, and their comteined le 
ginen, to ind the third Side 12 brog 
"Do. le Side AB 224 4 C, and the Angle at A az dep. 30 fur. 


lequ-. the Side B C. 
8 Or 


* 


Or Ne ww 


Suppoſe in Ind to den ftom ine 8 ww ir br 

. a oe 1 CLP 
3 x ; about a QUAITeT { ; >>} » N 

a which Courſe L a a4 8 


Thereßore in | ruvgle; 1 | 
"Bide Ilznd; andthe Line. AB. La Weſt. 
refer Si 4 thediftence of abe ES | 
AtoB, 335 miles, and let the Line AC, —— ; 
wh Souther! we OPM gore 


of a penn Lace, airs 2 It 


— — 


1s E to their difference K BAM x, 806180 


64, mi 
ſo is the N . of the 415 bom of the two 4.19, 890440 
unknown Angles +  B + C—__—— $82d, 40 


tothe Tangent found 39 deg. 22 min. | '9, 914148 


which being ſubtracted from the Tangent of the half 
fur, letves 43 deg, 18 min..the Angle at B. 


ws by Ole, found the Angle, you may ne the Side by 


And the Proportion is, 
| ee at B 43 deg, 18 min. 9, 836209 
is td the Sie 65271 ERIE 4 0 8 $3969 
| fois the Apgle ut A e 4 14. 22403477 
a 1, 836424 
to the Side BC. I00, | 22888 50275 


# 2 
- > / a 
15 89 
N we 


8 \ FY 8 g | g a ' 6 
* , ” ö A - 1 * , " . % of 
; — : N g of? 3# — e „ 4 1 — 


#2 . . 
1 . : * . * ©; 5 J 
. 7 9 4 
* * „ m . T 2 4 : 1 - 
* 1 g 0 
6 1 : 115 £ by 4 % 1 - 
* 


* x # 5 7 - 
Bb " 4 * — . -42 F , 
” A 2 a * - * N < 2 
i 8 * 5 * N 80 
2 * 2 * | , 
By Gamers Ruler. 5 
82 


> itz ton ad an Angle-dythe 20% C.. 

E the Conpellh nn Line of Numbers downwards (from 

the fam of the ſides) 608 N eee 
hat extent from. 45 deg. o min. in the Linr of Tangents downwards, 

cauſing the movable point to fall upon the ſame Line: and where it falls 
keep it unmovable 3; and cloſe the Compaſſes until the ether point will 
: reſt 8 Te of theihalf ſuln * having tir 
Compuſſes fe errended, apply that extent downmarde from 45 degrand 
the other will tech to ours 22 min, whith being 'ſubftraRed from 
T5 e ee 


a 92 12 iH 
„ eee To ad che Side. gut 
Extend the Compifte from 474; g. x8 min,” the AngleatB ( ubos 

the Eine of Sines) unte 273.(in x : Lineof Numbers) as lame extent 
ſhall reach from the Sine of 14 deg. 49 min. to 100 in the Line of 
Nambete, che Side B C required... * + E 
es et eee ene 

Nn 5 Cale XII. | | 21 

a ThreeSides of an Oblique Triangle being given: to find an Angle. 

7 Du. the three Sides tequired, an Angle. 


1 
: 


F > 
” : 


7 2 of $1 - "+ FR * 3 5 * 8 
E eee 
* Nautical thus. 


- 


The Doctrine of Oblique Triangles. St 
- Firſt, by the fourth Axiome before. ou muſt reſolve it into two } 
RN 1555 * 


Aube whole Baſe A B, M dig, & the pete, ö % 2, $0280 
I, 50 1 


7 is to the ſum of the ſides AC BC8r, 
*\ ſo is the differ, of the Sides A C ud BC, 13. Ty 113983 
- : | . * *9a 1 3, 02332 
1 0 - amber, 36 H . 1, 216148 
F 4 
n which being added to the whole Baſe A B makes 16 12: 
" 7 e 
: the half of which is, J 
; which is the diſtance from A to D, where the perpendicular muſt fall. 
Q : | 
t | 177404." e ee Cth Cale, 3 
Acne 7, 1267309 
| is to Radius l 257 7 
eis KD 4, „„ „ 1 512i) 490 29; A, 60452 
. ; WY TEST er 2 
t South 7 230%, 7 ICQ 18 utſe, 
fiom the Ealtermoſi pat of the Iſland. Tos 
- 91222 14 12.2115 By Govers Ruler. PF 
Extend the Compiſſes Hom sg the whole Bite A B, unto 8 1 the ſum 
5 of AC, BC (upoñ the Lise of Numbers) the ſame extznt (ball reach 
= ( from 13 the difference of ACandCD) to 16, 1242, the balfwhere. 
of is AD 49, 333% © | — ' | 
JF 
n Extend the Compaſſes from 47 Leagues, the Side A C, (in the Line 
Ef of Numbers) unto 90 in the Line of Sines, the ſame extent the ſame 
= way, {þall reach from 40, ,;z3, in the Line of Numbers, to 584 514 in 


ſt „ „ 14 1 221 
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Spheri- 


IL ener 91, 5 10 9! nec: of * 


1 + Sein (117 


py Nenn .. 174 


$4957 7 1908 733 Exiled 3 1 


Spheticat tum: 
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en £3645 ti Svi; 
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= 2074 AP. VI. 101 bob id 
..Of the A i ffettions A Spherical EE I 22 


* dil „ K 
| NES 7 rrangle-is 7 Aich i is deſqibed. on the 
ſuiface of the Sphere. % ID 1h 
2. The Sides of a Spberical Triangh are tha his 
of three great Circles of " ph gates e 1-0 


: oO ul is 97 
Tan 85 


drants. 
4. Thoſe are ſaid to be ear Circles which biſect the OY” 


Thoſe Circles, which. cut each pen a Re of 

hem pi pofleth throu ough the oles of the d 50 1 

7 15 every Spherical Triangli each 10 Teſs [ 15 2 | 

6 every Spherical Triangle any two Sides e togeth ber greater 

* the third. 92 "Sui urls N 
8. The ſum of Peine x Spbiicdt ende ure leſs thap two pe- 
19. tro Sidet of i 10 Ninix be e. uaFto's Semfitircle;the 
wo An gles nt the Ba be equaſ to toi e 
Sicc the two Angl malt de teſs than two tight but if grea tey 

than a Semicircle, the two Angles (hall be greater than ono 8 £9 

10. The Sum of the three Angles of a Spherical Ta are greater 


than tu right Angles, and leſs than ſix. 
1710 11. 


BO % as 
_— — = * 
* 
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—_—_ ter 


IA I 


> REPS he. e ES a radar ro Rs ac; 1 
— — - — , R - 4 6 * a . 1 
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Of Spherical Triangles; 85 


A W 2 


© 22% continued; "th sds ia Ie than the 
— CRONE represent serer 
13. In any Spherical Triangle the differencę of the ſum of two An- 
slet and x-whole Ciicle, is greater thin the difference of the mird An- 
gle and CS 27H Me a cans e. 
_14, In apy Spherical Triangle one Side being produc all be af 
two Sides bee equal to a Semicicle, the outws Angle thall be 


to the inward oppoſite Ant n the Side d:if they be leſsr — 
a Semicircle, the outwal 144 ple (hall be ſefs than the inward oppoſite 
Angles 


15. & Serra Triangle is either Right or Oblique Angled, 
16. A Right ba Triangle is that which back one Right 


Angle at the Jeaſt, 


5 5 i 785 if i hay e Triage, 40 

8 : oo Legbe« Qu 
the Hype: Hara ape 

of To d 1 ar #1 Beet 5 rt 


| if different then nr F 4 0 opt wy =, 92 
: 19, Inan br angled 5gh if either if thi KXn=oX 
dean e 608 be a ri ** An les the Hypot benwſe (hall alſo be a 


* 
. draft the ffection, it L f. 
; 1 | 


the\comtraxy.. - WON 20, 2 
20, Ina right angled 9 — Triangle either of the Oblique A0. 


> les is greater than the penn ſydSther, but leſs than the dif- 
. rence of yp. Comp ement to Ante, \ 

| „n „it enber are or Ohtuſe. 

ö 825 An aufg ical 7557 hath al oles Acute, 


23, An Obtuſe angle: Spe 25 rang e hath b. al 1 ges either 
1 OY At dealt ure ble 


80 ed W Triangle), if the Angle at the 
A neil N ſtom the ver- 


W , with he 
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42. o T ee fl er OY Ah. 50 DAG © 412) 
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C HA. vi. eee e 
of the Calculation of Right Angled Spherical N. 
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1 1. © 
* fk 21311 


AN all Spberical Tridegles there tre 25 Coles Sixteen 
in Rectangular, Twelve in 'Oblique' Angular. 

Whereof all the ReGungutar, and ten of the Oblique 

| 0 r may be, reſolved. by. theſe tuo Axiom fol- 


el lowing. 


Py 


Ax Deb e a 3 i 
riome 1. de guns ) 


In 4 Spberical Reflengied Triangles, havi the fame acute Angle at 
_ the 2 Sines of ring 2 i pipocay ble to ak; * 
pendicu £ 


DNMSCS 1521.6 | 
Ariome SE u, Tod a 0 5 


10 111 Spherical Notte led Triangle: avi the tame acute Angle it 
: 4 Tapgents of the oy TY 


the Baſe, the Sines of the er, and the — * 
cutars are proportional. 
Thar all the Caſes. of . 8 Rig br Angled eite Tries "ma I 
ſolved by theſe two 2 The Kr of the Wa i- 
angle propoſed, muſt ſometimes. be Sh, ene to Ou 2 0 7, that ſo the 
Arglet may be turned into 11 pe 72 770 itito Baſes and Per- 
culars, and the ; by whe reipns ; are to 

the Parts of the Tad given, in did! of ivy all in 
Co-Sines : and ſometimes in Co-Tangents 12 meth f Tangents. Such 
Converſions as do fot the moſt part change their Proportion, :e noted 
mich theix Complements. (vine) the. Hyporbennſe, ind both the acute 


Ange x 


> $4 


* 
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Angler; but the Sides containing the tight Angle, ate not ſo noted · 
A Gele de called, the five Circular parts of py angle, among the 
which, the right Angle is not reckoned, and therefore the tuo Sides 
which do contain it, are ſuppoſed to be joyned | er. F Y $0. £55 b71 
Of theſe fave Circular __ one is alwayes in the middle, and two of 
the five are adjacent to that middle part, and the other two ate diſ- 
jun. The Parts adjacent are called, Extreams Adjacent ; and the parts 
disjoyned are called, Extreams Ditjunſt | 
Each of theſe circular parts may by tion. be made the middle 
— — then the two Circulat parts which aze next to that, which is 
y ſuppoſition made the middle, are the Extreams Conjuntt ; the other 
three, remote from the other parts aſſumed are the Extrem Disjoyned. 
As in the Triangle AB C, if Comp, A C be mad@the middle part, 
Comp. A and Camp. C are the Extreams Conjuntt, and the ſides A B 
_—_ arethe Extrrams Dirjunit ; and ſa of rhe reſt, 48 in the Table 
followi 8 * int. 


Cen. A |Comp.. AC 
| Len BC c. C 


The parte of u Right Angled Spherical Triangle being thus diftin- 
guſhed into five Circular parts ( befides the right Angle ) the three 
, pat 


% Of Righ# Angled Sphencal Trinngle = 


s remote from the right Angle being noted by their ( mnwplendents, 
* theſe five Age hee one is accounted the Middle, theothet᷑ 
Extveantr Ali ausm or Dis juni theſe being in yented forthe herter 
help of memory, a therefore the more exfiein veſolving of, all you 
Fical Triang(ts,obſerve this Catholick and Univetſat Propoũ tion. 

The Sine of the Middle Part and Radius, are teciprocally proportio- 
nal with the Tangens of the Exyreams Conjuntt, and the Co- Sines of the 
Extreams Disjuntt. } 

That is, As Radins to the Tangent of one of the Extreer c. 
fo is the Tangent of the other Extreans Conjuntt to the Sho of: he Mid 
dle Part, 

And alſo, as Radius to the Co-Sine of one of the Emer dine, fo! | 
is the Co- Sine of the other Extream e to the Sing of the ae 
Part. oO bois & am. 

Therefore if the M;ddle Pare be ſought, the Rediw moſt be in weft 
place; if either of the Extreams, the other Exiream muſt be ia the firſt 

lace. 
f Only note, That if the Middle Part, or either of the Extreams Con- 
jwnlt be noted with its Complement in the Circular parts of the Triangle, 
in ſtead of the Sine or Tangent, you. muſt uſe the Co- Sins or Co- Tangent 
of ſuch Circular part or parts. 

If either of the Extreamt Di jaui be noted by its Complement, in 
the Circular parts of the Triangle; inftead of the Co-Sine, you muſt uſe 
the Sine of ſuch Extream Disjunct. 

That the DireRions ry 7 the thn yer DEN there is in the 
Table following ſet dowa the under their te- 
ſpective Titles, whether yo —_ Aut de for the part, ot for the 
Extreams, whether Conjwntt or Divjunt; and unto thoſe parts there is 
prefixed the Sine and Ca- Sine, the ne or ConTa anger, 18 it ought 
to be by the former Rales, 


— 


Co-Sine A 
l 14a 


| Ce-. A C|Co-T ans A Ce-Sin. A 
* Ce- Tar. C Co- Sin. B | 

Ce. dia. C Ce. Tun. A CS A 
Tang, BC Co-Sim, AB 


th. 


Sine B C CC. C , A 
5 Tag. AB Si AC 


Theſe thibgi piemiſed, the ſeveraf Cites (hall be ſet down with the; 
Analogies, by which they may be ſolved according to this Cathalick 
Propelition of Right Angled Spherical Triangles fuſt, and then of G 
446%. | | 


* 
4 * 
—_ * 
eee 
* 


Ot Right Augled Spherical Triangſes. 


949 


— 


7 Eæ with an Avy oppoß te thereunto being iven; to find the 
A other Leg; if. it he knomn whether the — the other 
Angle be more or leſs than a Quedrar, . 
Tn the annexed Right — Spherical Triangle | — 
ARC, the Leg AB, or Middle part, is Wain, £ 

reo | N 4 A B: 

Leg, ABC, 22% 53'2 are Extream, 
The given 


$344 4 Ang. Comp, ABC 30, 
i. 21 moi 044 5mz UV IgE SOLES BCT 27, 
eee 40 2017. Tenne of Proportions... -; 
As Radind is to the Tangent of the Oblique Angie given. 
ip-is the Tangent of the Leg given, to the Sins of the Lig inquited. 


SY 


— — - 


- — _ - 


Conjuntt. 


a 
#, 
4 


33 Of Right Angled Spherical Triangle - 
As Raditu 50 deg» 74 10, | 
iz to the Co- Tang. A ol oc/ 3 10, 23856: 
ſo Tang. BC, 224573 T x 9, 627529 
to Sine A B 46 deg. 55 kh 9, 864090 


Performed by Gunter Ruler. 


Extend the Compaſſes from the Size of 90 (in the Line of Sines) 
unto 30 in the Line of Tangems, the ſame extent ſhall reach from 22 
deg. 53 min. to 46 deg759 min in the Line of Sines. 


Peꝛobleme 2. 
A Leg ind an Angle being given, to find the other Leg. 
In the annexed Rect angular Spherical Triangle ABC, 


the Leg BC one of the Extrtams Conjuntt is inquired. m 


Leg. AB, 47 deg. 00 0 eMeddie part. 
the other Extr. Conj. 


Thegiven 3 


Ang. Com, A 30 deg. 
Terms of Proportion, 


As Radius is to the Tangent of che Angle given, 
ſo is the Si of the Leg given, to the Tangent of the Leg inquired. 

5 | Illuſtration by artificial Nurmbers. "0 2 
As Radius 90 deg. 10, 895 
to the Tangent of A 30 deg, oo | 9, 761439 
lo is the Sons AB, 47 deg, | of | 44442 


to the Tangem B C, 22 deg. 53 min, P: 625566 
Performed by Guntets Ruler. 


Extend the Compaſles from the Sine of 90 in the Line of Sines, un- 
to 30 in the Line of Tangents, the ſame Extent will reach from the 47 
ia the Line of Sines, to 22 deg. 53 min. in the Line of Texgents, | 


Pꝛob. 


ies. © hr. ns 


e 


* 


? MS * * 3 6 es a Hee JI OTE 92 kh ö * "FF K ö K * * * BY N + R 8 
175 N 1 ö 8 TSS »- e 3 9 4 N > 2 od a * * g 7 F - 4 4 — b 
* * * * * 4 * ; * Ad 7 * . . x : 
8 8 « 4 * 4 0 . 
” 

* * N 

7 9 5 o * 1 5 q 
v . | | * £ 
5 4 C 4 * 5 4 * Y 
* ; 1155 6 * ö by C 2 
* 


Piobime 3. 
dune 2 4 


In the N Sphiricat Trianzli AB FI - 
the Av ** e * — — 2 8 0 
inqui 1 
-Th x 3 A B, 47 deg, the Middle 2 1 
c given TT 
wy : BC, aa. 53. the other £6 l 


. 


Termes of Proportion, 


As the Size ofthe Leg conterminate to the Tangent of the other Legs 
ſo is Radius to the Tangent of the Anglt inquited. * 


e by Artificial Numbers. 

A the Sine A 9, 8641275 
To the Tongere BY deg. 73 min. 9, 6253884 
ſo is Ralias 90 deg u 211 11 RTF 

e 
to the Tangent of A eg | 9, 7612609 
By Gunter Ruler, 1 

Extend the Cotmpaſſes 47 deg. i of Sines, to, 22 

dep. 53 min, in the Line 1 25 — T ee ſame I. tall xeach 


from Ho in the Line of Sines, to 300 in the Line of cn 
P2obleme 4. 


1 The Hypotbemnſe ind a Leg given, to I. dr the Angle conttined by 
tnem, 
In the Right-angid guru Triangle A B C. 
c 


The Angle Comp, C, or G Part is in- 
_ 
| No nes” 01 4. | 1 


ern 


Tube + given BET * 5rd. Fa 5 the Mb Erie . 


Leg BC 2 22d. 53". 
N 


Terms 


98 . Of Right Ang led Sphatzeal Triangle A 


Terms of Proportion, 


As the Tangent of the Hypothenufe is to Kali, ſo is the Tavgent of 
the Leg given to the' Sive Cum of the. Ag inquired i 


N mende iN ved 


- As the Taxghyt of AC, 5x deg.” 04 mit! 1” 10, 092664 
is to NA 90 : , | 
— 927627288 

3757758 


- 2 
Nw ( 24 


Sap Slo of tg * 56 min, 8 2 . 

plement of which is the Meaſure of %*% een 

C deg. ics uired.. 47 5 e ers l 007 A” 
— + Rulebs" 176. "Y IL 


' Extend the 88 from 5 x deg. 04 min. upon the Line eh over 
gents (being read backwards) nnto 90 in the Line of $i den! the Tame 
will reach from the Tangent of 22 deg. 13 


extent | 
— Aug of 19 deg. 36 m. rr of the Angle a 8 


/ 35 Nad T He 


3 Probleme 5. 


L Ind « an * coyterminate yich eee 
e e ee e e 


"3 . e dan 
In the Righr-angled 2 5 — i on 
| Canjuntt | is ae 


d bꝛaitz ao u 14 1 17 45 M11 Dan Are 
AB, 47 2. " | the other E xtreanm g 
The given. art T W. yy \ . 

0 For vp. C 15. 30 * Miadl, Part, 


9714 * ns , 


* Ferms of Proportion. 


| dt the Tan gem Comp. of the the'S; C 
.of the Leg given t to the 75 of oa = 1 
2 T ö | Ruſs: 


* * tne th... Kt 
WA -+ 4 
. 


' 80 £84 9 E 6 N "> oF 2 HE TI - " Oy e 
* * 4 PY 
| 
FL * e N oy ® ot ; e 
Of Right Angled Sphetirał Tihanglet, gr 


Illuſtration by Atrificial-Numbers, | 


As the Nui ] ] ] 2. ad i mort "ſtage * ad; br 
to the Caup. Ache tu, A Bax deg; — g ef 
ſo is che oe Cami of 68 A CAB, 00, b 9:17 67? 5. 2 0 

e e e 5 


the Tangent C of the Hypothenuſe, 38 d 
7 _—_ — Sets hes of, Which) 1071 bs ma min. the Hyper benuſo, 


IN TNT tx uu Ruler. A Ca 9 
Extend the Compaſſeg from 90 in the Line of Sines, to 43 in the 
Line of Tngents, the We from 60 in Ne ee 
e 1% 38 deg. yy u. in che Line ef T3 Ne Comp arten 
n 1 min. , the Hypuhenuſe AC inquired. 
ien e OC 


19118189 


- — 
Fs ” acts ö 


* 4 . . "204 of * 
'F 

The Hypothenu[ſe and A given, to find'the Le conterminate meh 
5 he given Adagl 7 br os od 0er -} N 201 jo fo iy ua \ | 


In the Rig e. tberica Triew * ABC, bs. 
Log . B O. one o Exireams Wg is iequired. 4 8 
DNA S3EQ41 241.30 z. 


are + 


ic Hobo Comp.A C, 51d.05 m. ) other Fru 

mene 2 0d AOA 2377 Wd ac ant. 1! © | 
Angle Comp. BC A, 70 deg, 04/. O the Middle part, 

Terms of Ptojortion; {2 +9 35 13 ede 


As the Radjns to de Tang chu of the Hyjorbbnae, bo 35 2 . 
of the Angle given to the e . 


Nee . nee Joppa 


Winks, 00 ei AE: 
72 it to the, Tangent pf the Fipotheny YEP a 8 213 
ſo is the Some e * 85 A n A + * _ E FE 


to the Targent of 22 22 d. 53/ the Leg inquired, 9, 625566 


-” N 2 By 


> 276 oh i 833 . ö 
” e * a ART oath e 


2 g i — wm TI : A « 8 22 4 3 r 8 Ke 1 1 2 . Tv . 
a We 3 * e > & 5 2 11 "7 1 1 8 6 F- — » „ ry 4 4 
1 5 * * — © 6 * ** * , . * 
N 1 4 a 4 
. « 5 Ug ” 
Ky. — 5 " * = 
* In f - 
6 = : 0 4 1 , * — , ® 4 - 7 
. * : - \ 
4 oy a 
: — = 4 * > 
. - 90 . 2 
4 0 


y Garters Ruler. Reil! 

Extend the Compaſſes from 90 in the Line of Sines, unto 5 x deg. 
04 min, in the Line of -Tangents, and the ſume extent (ball; reach, 
from 19 deg. 56 min. in the Line of Sines unte 2 a deg. 53 min, in the: 
Line of Tavgents, which is the Leg CB inquired, | 


The Oblique Apgles gi ved, to find the Hyporbennſe. 


In the Right-engled Spherical Triangle A B C, the. & 

Hypuhennſe Comp. A C, the Middle gert is inquired, N — |. 

Tc, BAC, 30d. s — + 
Conjuntit. 


The given Angle ; 


| Com. AC B, 70 d. . 


As the Tangent of either Anyje is to Radivs, ſo is the Turg. Compl. 
of the other Angle to the Sine Compl, of the Hypothenuſe. 
t Iufration by Artificial Numbers, * 
As the Tavgent of the Angle A CB, 20 d. 4. 
ob,» 0.0 7.517 2. Ama FEST 
ſo is the Tangent of the Angle CAB, 60d, 


* 


to the Sius of 38 d. 557. the Comp. of 
which is the Hyporhenuſe inquired AC t d. o. 
| -211: pBy Gearers Ruler. #7 


Extend the Compaſſes from 70 deg: 04 m. the Tangent of A BC, 
in the Line of Tangente, to the Tangent of 6o, the Angie CAB; the 
ſame Extent ſhall reach from 90 in the Ling of Sines, to 38 deg. 35 m. 
in the Line of Sinti, the Comp of which" Angle found is 31 deg, of 
min. the Hypaberuſe A C, inquired, © 


— 


2 


” A 8 " PII WER ae <a F " ja 

r 1 8 r e "EEE * * " N * N „ G FO” OTE An" W 
* n ä : % ²˙ ˙ wi re ESE. X. 

* * 5 4 * * # f " * N * * 
— : — ; 73 - * 5 
7 4 
4 þ: 4 * F Py * *B 
- Q * 9 0 1 q * * 
£4 , 1 N : 25S 2. _ 
F * 8 : * 

. _ o ” ” þ 4 * 7 4 * 7. 4 * N 
5 < 1 . rc 8. 
, | ; 2 + ow 
o vt « - ” ” * 
” A 5 


Piobleme 3. 
N due Hypotheanſe and an Angle given, to find the other Angle. 
| In the R:gbt-angled Spherical Triangle ABC, the cc 
Angle Comp, C, one of the Exireams Conuntt is in- 
_ ons OE, B 
( Hypothenuſe, Comp," A C, 5x d. /. Mid. part 
The given Angles? | ; | wm 
| . Ang. Com. A C B, 350 d. 4. the other Exir. Con. 


3 Terms of Proportion, _ 
As the Radins to the 1 of the Angle given, ſo is the Sine Comp; 
of the Hypothenwſe, to the Tangent Compl, of the Angle required. 
FP lluſtration by Artificial Numbers. 
Ar the Ralias go, ä T0, 
tothe Tangent of the Angle ACB, 20 d. . 10, 440403 
ſo is the Sus Campl. of the Hypotbenuſe A C, 38 d. 55/7. 9, 798156 
to Tangent Co, 1 10, 238559. 
The Complement of which is 30, the Angle G A B, inquired. 
VBB 3 Canter, Ruler. 21 
Extend the Compaſſes from 90 in the Line of Sies, to 38 deg. 33% 
tn the Line of Sives ; the ſame extent ſhall reach from 70 deg. 4 min. 
the 2 of the Angle A C B, in the Line of Tangent, to 60 in the 
Line of Tangent, the Cempimment of which is 30, the Angle C AB. 


- 


inquired, 


P2obleme 9. 


The Hypet benuſt aud an Oblique Angie given, to find the Leg oppoſite: 
to the given Angle. 


In the Right-angled Sphere Trieugl A B C, the. A 


Leg B C, the Middle gart, is inquired, . N : 
De. 


* FI " FFY a 12 2 x N k F 

* ee 2h oa HO 66 * Ann 

2 5 83 - 2 8 
3 1 * 


94 Of Licks Angled Spherical Fridhels? 


- Hypubeniſe Comp, A. 52d, 5m, 85. — 


other 
Angle Comp. BA Cy 30. Ear. Cn 
Terms of W ih 


As ha mkols Sine, ſo Sixe of the Hypothenuſe, to the Sine of the An. 
gle given, to the Sine of the Leg inquired. 1 


5 Iluſtration by Artificial . 


As the whole Sine 90 dep. | "aegis 0 
is to the Sine of the Angle CA B zo deg; 9 bey 


The given 


n 1 


ſo is the Sine of the Hypotheunuſe FI deg; 1 5: Spree ' | 


ta the Sine of the Leg BC, aa deg. 5% 2 TIE, 
| By "Gaiters Ruler. 
. the Compaſſes from 90 in the Line of Sings, to the Sive of 


» the ſame Extent thall reach from the Sine of FI mid. un 
we Sine of 2 deg 53 ene ene 2 8 per: er 


probleme 10%. 47,08 


A Leg and Angle oppoite thereunto beir given, bo fad the Hypo - 
ad bun it be known en it or "uy other Leg or angle be eur 
or Obtoſe, 

In the Right. angled Spherical Trials ABC, he Lads 


. Camp. A C, one of the Extrcams Dis junct | 
A 8 B 


| 


is inquired, 


| C Angle Comp, B A C, 30 * the other Extr. Diij. 


The given 5 
.C Leg BC, 22 deg. 53 min. I the Middle part, 
Terms of Proportion, 


As Sine of the Oblique Angle given, 
to the whole Sins, of 292 
ſo the Size of the Leg given, 
to th: Sius of the He, . age 
Illuſtra- 


* 


Orne. Angled Sphetical Tring 95 


| Uliftracion by Arcificia] F mbexs, © 
As the Sine of the Angle B AC, FO | 9, 698970 
to the whole Sine of A C, go deg. PS: 103 
ſo is 3 CB, NG FRO" 6424 9». $89788 
* , t , $9,: 25. 
e Sia ot K C, +3 deg. 3 9, 89o8rÞ ">. floors 
By, Gonters Ruler. 3 


Bede the Compaſſes from 30. dee. in che Lines, . nn, 
the Sune Extent ſhall reach from the 2 15 22 deg. 53 mih. untò the 
Size of 51 * 3 mio. Be 88 AC inquired. | 


Probleme If, + 


The ——— ind i Leg given, to find the Angle oppoſite to the 
AI given. 

Is the Right-avgird Spherical Triangle A B C, the & 
_— 1 one af cbs Ear be 1s in- 

quired, 


. Hypoh, Cempl. A C 714, 5/, 8 Ear. Divi. 
' The given 
Leg BC, 22 deg. 53 thin. -* he Aidal. * 1 


. : ems of Proportion, | 
As the Sine of the Hypethennſe, N. So the whole Sine, 


to the Size of the Leg given, to the Sine of the Angle — 
| I nuſtration by Artificial Numbers, | 
leb Sin AG: $1 deg 4 min. 4:30 15:00 % vow > of genen 
8 LN 
4 IF iy 19, 589788 
3 the Sine C AB, 30 des; 3 1 INTL, 
By Gumers Ruler. 


© Katend the Compaſſes from 5.1 deg, 5 min; to the S of 22 dep: 
53 min, 


TOA a * 5 a ke, 9 
2 * a : 3 5 
ö be #4 F. 


þ 
5 N 5 9 Er m ̃ͤ ͤUwU:! a ae 8 4 N N * 2 2 2 * et 3 2 wh ooþ 3 1 ot n EY -- "Wi 
„„ ² oro Gen ned © Ts. 7o‚ßꝙ9jtꝗ— . Re Eo eb TY EE CREPT iD, 
p * = * , * 1 * ” Y 2 
2 6 ; - * = , 4 by. o 
gs Of R ed Spherical Triangle 


53 min, the dame Extent 0 I reach fromthe Sine of 90 unto the Line 
of zo, the gef u- 185 AB. 


as: I2, 


An Angle and a Leg conterminate with it being . to Gas the 
other «Angle. 


In the Right-angled Spherical Triangle ABC, the | 
' Angle Comp. BAC, the Middlo pare 18 inquired, . 
Angle AC B, zo deg. 04 m. Extreams 
Disjuntt. 


The given 3 


Leg. B C, 22 deg. 53. min. 


Terms of Proportion, 


As the whole Sie po, if ſo the Sine Comp, of the given Leg, 
to the Sine of the Angle given, to the Sin. Com, of the Arg inquire 


Tiuftraion by artificial Numbers. 


As ke whole S;ne 190 deg. 10, 
to the Sine of the Angle Ks, vo deg. 04/, 9, 973169 
ſo isthe Sine Comp, 4 Leg CB, 67 deg, 6˙. 9, 964347 
to the Sine 6o deg. the Complement 97 937516 
of which is 30 the meaſure of the Angle inquired, 


Performed by Gunters Ruler. 


Extend the Compaſſes from the Sine of 90, unto the Lineof 70 deg, 
4 the ſame Extent ſhall reach from the Sine of 674. 6/, to the Sine of 
o. deg. 8 Compi. of which being 01 is the TION of the — * CA 

31 inquir 


Pꝛobleme Iz. 


Ang and a Leg oppoſite thereunto being given, to find the other 
Fr) z if it be known whether it, the e or the other Leg be 
Acute or Obtuſe. 

| In 


= ; ” or 
* F * FVV Os - 0 OF. A Da TY 4 * a 
9 R R £ * 9 9 2 
6 7 FT 9D 1+ 4. on Af ee e fy. WEI F * # 
x r 2 e o * 
7 1 2 LAT: *% £363 7 : 5 o by y 
AD 3 3 
* = "+ - 7 2 
5 . 2 #8 3 
P . 
%, 4 
F*y 4 XZ 
— N 


the Angle wy. Ep, he of hs e BY: , 


Io the N hel Sphericd 580 127 8 
1 92 8 4 5 — 
$9131 10 N 4 0 277 
2 Dif-. | 
The gives Ze. BC,.: 2 deg. 3 1, 2 pre Di i = 
- Angle BA 8 r 4-28 1 
Terms ef Prwpentiball: . 1 0 f 01 | 
As. the Sine Cos. ES | wy ary . 
0 the Sia Comp, ofthe Angle S!91A 231 Wow, 2dr A . 
40 is the "Redixs Coty 3 adn "i 
to the Sing.of the Angle inquired. CES als 4 


23 „% „ 


4 ent Illuſtration by Artificial Naben 


* AF the Sine Comp. of the Log given B C, 67 begs 60 1c le 1964347 


is to the sine Compl. of the Angle Wen 6% „ » 
ſo is the whole Sine 9 ..; 10 


| 7 a392 932530 
eres ae AEE quired, |; N 973193 


3 'By Car Ruler, 4 


* 
- 


Extend the Compaſſes from 6 N 6, in the Line of * oY unto 
the Size of 60 ; the ſame extent (hallreach from the Sine of 90 to the 
Sint of 70 deg. 4 min. tie me * ACB inquired. 


* 


= : 


| Probleme 14. a) 
2 1 
The 0h;que Angle given; to- find 42 cer | 
In the Right-angled Spherical Triangle A B C, the I 


a B C, one a hy ingen, — is * i | 


0 


| Wig Sphexich! Tante 
13 cab K thr wr: bh theathes xtr. Dij. 
The given e 
| 4 Comp. CAB, 30 deg. com: the Middle port. TR 
85 eg * ems of Proportion,” 
As the Sine of the Ang confetritinate 1 with che Leg i i 


to the Sine lemon; of the An ie oppoliy Lt 841. 
ſo the elt Lt e cer $ * 


to the Sin Convypl. e 
Illuſtration by Aifici —— 
As the Sine of the Angle A c B, v0 deg, 4 min. 


to the Sine Comp. of the Angle CAB, 60 deg... 
ſo is the whole Sine 90 wth 

mH lin! 2 55 
to the Sin of 67 deg. s nav N 


cee 28 $554 nunc 1 
By Gunters Ruler, © © *1 21 


6 $2161 
e 1 — iro = 20 4025 +. Ae the _ of 1 


of 90 to the Sine of 67 1 65. , the C ae of which a cds 
. the Side B C, gtd. NT wy 


rx 


4 * 15 4 In 10 861.1 : 3 . 8 2b N bs # 2221 28 l fs 1 
41143 09 10 wi? 6 10 PORT 7 Wb <1 » 
1 10 {2.41 d = 4 w : 6] e 1 gig 4 1h 
The Leg given, to find the Hypubenuſo. 


OE: 
In the Right- angled been e AB C, the- 
pub ip, cr. LAG pr f = 


AB, 4 degs d. 2; ER roam. 
* 
Terms of Proportion. 
As the whole Sin- 5 


4 


we, 5 {4 Patt nn; 
* CAC, 20 deg. 4 m. 


rns e Spheres Bande 5s 


to the Sin Cont. oh rae Fog.) ink 1 pur a 
ſo the Si Comp, of : 4 f 
93 2 4 54% 10. nie PAY 


- Uluſtrazion by Anifcial a IEG d. 01 
5 2 4M TEXT +8 28 43: 
A the whole Sine of go, © we 8 
| Sing Comp. of the Leg A B, 43 dey. ATT 
is 1 of the other Log BC, 67. 67. .. 820 K 5 jd 
ke e 15 aerrn h KE baue 1924. did 


the C of which An is Fr deg; og mis, 
a ni chard lu]! vena v3 


AI $014" * ee 


+> „2b Len 


Doi 


n. O 212 brand 
ED 22 ale ach 0187 
Campats bam bor dach des, otocit Si 
1 of 43 d, the ſame extent ſhall reach from the Sine of 67 d. & n 
4 the Sine of 38deg. 55 mip. the Complement of which is 51 deg. o5 
min. the Side A C, the Hhpothenwſe inquired. 


» 


- 


Pꝛobleme 16. 
The Hypebennſe and a Log given, to find the other het 


2 


To the r led — i, ABC, the 1. 
Le one of the Extroams is require 
Bf ot 28 ALT 
Leg B C, aa deg. 54 min, 8 other C xtream Diij. 
Hypothenuſe, A C, 51 d. 50. the Middle part. 


Terms of Proportion, — 


As ihe $ineC . of the Le ü 
2 75 "IE " 
o is the Sine envent of the H lane W | 
to the Sine Comp, of the Leg de. ; 


The given 5 


O 2 


4 nn F F ann * a 
: AT — uns 5 5 4 py 4 # 
hey 2 7 9 % en 4 + po 4 - 2 2 9 4 1 * F, 5 » A 5 
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* * b 


* 


. 166 Of N Angle Sptaricu rage. 


BITE; 4 | * 2 * Ame 0 A, 
Illuſtration by Artificial . is, — 4 + 01 1? 


10 
As the Sine Comp, of the Les givis;BE; Bond; 1. . | 
to the whole Size SO. dm H eie. 225 Ar 10, 
ſo is the Sing Comp. of H in 55. " Z 798090 - 
700 Tk: = LEE 
to the 43 deg. 3 bed. IN 8 > be a ent 
gee nd bg t the medugggt the, _ 


A ' * 


471 A idw 20 


By Gunters Ruler, 255 


Extend the Compaſſes from G? : „os dn. i in the Line of g 
unto the Sine of 90; the ſame extent ſhall rexch from 38 4 1 
wy GS WY 


e 207 AO! 1 j 
7 10 369015 $417] 


. 
6 . 


1910 9 mA 25.» 


abb 2d: 7.\; 517 1 een 


Hoi. 010 E rat 121 


n Asch o wer 
4 fi 4 


, u F 


T2 or 72 2 5 22 58 15 1 1 8 


Ok G 2 Spherical 


CH AP, VIII. 
2 of Oblique Spherical Tridngley, 


" NT N Oblique "Ang oled Sphirical Trias les there are 12 

| Caſes, 10 whereof 2 be rear by the Catbolich, 

| Propoſition, If the Oblique Spborical Triangle pro- 

/ Es Fg be firſt converted into two right, by leting 

— oe Toieler I fe within, and 2 

| riangle. If es at the Beſe be 

both Acute, ot both Obcuſe, it 45 within 4 0 

; —— if one of the Angles at the Baſe be: Acute, and the other 

Shu it falleth without; however it falleth, it muſt ala yes be oppo- 
fire to a known Angle, according to this general direQion, 


- From the end of a Sids given, being adjacent to an an Angle given, let 
falt the Perpendicular. g 


At in the following 7 riangle A B C, if there were given the Side 
AB; and tbe Angle by A, by this Rule the Perpendicular muſt fall from 


2 the Sid. 
if there — given the Side A C, ind the Angle it A, the PI 
pendicular muſt fall from C upon che Side AB, continued if need re- 


uite. 
; Aud to know whether the Side upon which the Perpendicuiar (hall 
kalte muſt be continued ar not 3 that is, to kno vhecher the Ferpendi · 
cular ſhall fall within ot witbourthe Trg ii the former direQioa. 
be not ſufficient, the Calculation will determine it. For if the Arch 
fond a the firſt operation (whether Side or r Angle) be more oy 


Ay ro 


er 
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e ithout, if leſs, then 
| n l [ern REAR 
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de Arch given, the Per 
in the Triangle, 28 may 
ing Problems. 
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© Probleme 1. 


Two Sides with an Angle oppoſite to one of them bein given, © to 
find the Angle oppoſite to the other ; if it by enten whether the An 


gle ſought be Acute or Obtwſe, — 
| a 17 Te om 
In the Oblique Spherical Triangle A BC. 
the Angle B A C is requited. * 1 
. Og C D A 
Sides CA, 42d. ..... 
Thegive 0 29 d. 0 m. . 
Avgle ACB, 36 deg. Rane 
Terms of Proportions. | 1 
* the Sie of the Angle oppoſite to the Side given bee. 
to the Sine of the given Side ; | 2 
ſo the Sin of the other Angle 
td the Sexe of the Side inquired. | | 00 
Illuſtrations by Artificial Number, F n 
A the Sies of A B 41 deg. oo min. 8 9, $26550 
to the Sine of BC, 29 deg. 50. min. 8 9, 696730 


oi is (ai Sine of AC B, 36 deg. 8 min. 9, 770675 

4 d 9 5 | 705 467404 

ane. 25 deg, 3 2 ls wt 4 . 
| By Gunters Riker; - | 


Extend the Compaſſes: from 42 d. 97. in the Line of Sizes, upto the 
Sing of 29 m7 Jo? the ſame Extent cars agg un 36 0 8 ain 
waß deg, 5. the Sin ol B A C, ene! 


T 


Ky 


Te f : ; oppoſite to one of them bein given, to find 
| Si oppo to the er; if it be e Side ſoughe 
more or leſs than a Q, unt. 


In the foregoing Oblique Angled Spherica Triangle ABC, the Side 


AB is inquired, 


VP ACEA 4 
The given ; 4, Tes, 36, K 
| Side B C, 29 50. 
| Terms of Pioportion, . 
As the Sine of the Angle oppoſite to the Side given, to the Sus of 
given Side, ſo the Sin of the other Angle to the Sins of the Side in 


quired, | 
| Iluſtration by Numbers. 


As the Sine of the Angle given, BAC, ayd. 55 m. 9, 640544 
iNto:the Sing vf che other Angle given A C B, 36 d. 8; 9, 7759 
ſo is the Suu of the Sus given BC, 29 deg. 50min. 9, 696730 
19, 46740y 
N 


9, 
DN — — 


-- 


to the Siu of Side A B, 42 deg. ↄ min, 
5 Sante Ruler. 
Extend the Compaſſes from 25 deg. 55 min. in the Line of S;ner; 
to the Sins of 36 deg, 87 . will reach from the — 6 


Fo min. unto the Sine of 42 deg. og, the meaſute of: the Side in- 


Pꝛobl eme 3. 
Two Sides and their contained Angle given to find the third & de. 


In 


Dane 


In the Oblique Spherical Tridagl ACD, 
the Side D Ch 1s inquired, - 


Upper Scheme. * 
AL ACS 5 min. 

Sedes "ZAC 30 4 
Angle he. 36 % 07 m. 


& 


The given 3 


Lower "4 2 


| AD, 24 deg, , 3 min. 
The given 3 e AD, a 
. Angles, D AC, 103 deg. 59 min. 


This Probleme doth. require # double operation; ihe firſt ler er t 
finding the Segments of the Baſe or Vertical Angle ; the other for the 
Angles or Sides inquired. 


Terms of Proportions, ' 


1. For the Segment of the 1 
As Radins 
tothe Tangent of the Hypotbenuſo, | 
fo is Sine Compl, of the Angle comprehended, 
to the of Tangent the Segment of the Baſe cane. with the Angle com- 


prehended, 
+ 2, For the Side inquired. 


As the Co- Sine of the firſt Baſe 
to the Co-Sine of the Hypothennſe, 
_ ſo is the Co. Sine of the ſecond Baſe "5, 

to the Co- Su of the 8 inquired. | 


or, ohne Seel r. — bag 
18 $02 10506 1 IF Op eratior FE? . 


" Wuftartion'by Numbers 4 
nm 6 | 1.05 10, 
is to the Tangent of A C39 deg; © -* d 25. 0 8 76143 
lo is the Ci. Hos of the AngleD.AC 73 d. 721. 92 90722 
to Tangent of the 11 Baſe B D, 25 deg. 97 66865 


0 — = ogmme— ann>—— 


Dy Sant Ruler: 42 ; U 798 
Extend the G from 90 in the Line of g, to 30 in the 
Line of Tangents, the ſame extent ſhall teach from 53 deg. 52 min. in 
the Line of Sizes ; the other foot will fall upon 25 deg. in the Line of 
vt x: Up: 74 which 18 65 deg. the quantity of the Side 
in tne 


1 6 


whoſe Complement | is 8 8, er geg. Gd: * 0 


; QC 4 | ww 2 
2. Operation. b 
Illuſtration: by Numbers, 5 Af 2 
As the Co-Slng 4 A B, 25 d, O . 0 9, 95727 
60 go., hv qd J 9 932753 
ſoi FH SCA 'Co- Sine 278 f 475. | 2 þ 95 98025 
i. Mo 19, 91778 
to the Co- Sine of DC, 614. Fe"... Y 92 3 „ 96051 


Therefore D C 24 Wt 4 wih. 


10 [1T9 


eb or © 


75 Two Sides with the Anple oppoſite to one of them, t fi 
| Side : if it de known, whether the Sr fonghe, a the pay — 
or the other given Side be Ante dt OU. 
In mp Oblique-angled Spberical Triangle AC D, os Side A D is in- 
quire 
1. "Saper Schi aw. 
A.C.24d, hn! tank ow! 
8 DC. 30 d. 1% 5 N20 


1, 


"The given 3 


= 


P 2 Ia 


15s oy :Spherjeab:Tildtzla) — | 
Is this Caſe let the P cular 22 the Concourſe of the g 
ven Sides; on the Side ĩ k 41 


The ama ol. By ion abggyiated. 
£:ict CD. R:: cs. ADC, ar eee 
«11> a»c8 BD. cs CD; R. c 083. . * 9 
3c CB. Rc AGerAB, 5 
| Therefore, pf r 
cs CD. cs BD: cs AC. <& AB 
andBD+ AB=ADin the 1 29 
oer ne Mes Ina here, 5 


-Pzobleme 5. 


Tuo Sides rund theft eontiined High Ren to gya one of the other 


An les, * N 12 12 
Is the Oblique NR Trung afoxegoing 2 A C D. the Angle A DC 
is inquired, 


The given Sies fas el 6 
Angle CAD: © . 190 42m) ity 


n this Caſe the Perpendicular may abe E:yremi of 
8. given, oppoſite to the Angle viven, 2 „9 wy. eitbei 


Terms of Proportion. | 
wet AG hg ae 
and AD —AB=BD mb Sag 2 0100 
But AD ＋ AB 3 D. in m A Tie-. 
ct CAD. AB R. t BC 
t BC. R * ,8.BDct ADC 


| TIE . 11 10 „ Therefore: 176012 6 e F 2 5 
243. ct CAY e e *. 10 971 10 
1 Aue 2 7 . Nins NN -N 
Probleme 6. 


Two Angles, and a Sideoppoſiteto dng f them being giyen, to find 
the ſide — them: if it be rk wh het ne hepa ie Tg gut, or the 


Side * to the other given Af, 6505 ſpor ome, 


=. F 
F 1; 


In 


In the Oblique-a led Spherica Tangle" A 1 -D, before-going, the 
an G. MC | 


"The given Jae 5A dd. 
de 


In this Caſe let the Perpendicular fall from He Extremuty of the given 
Side, on the Side inquired ; continued if net the, 


e ne e 
. 2278 55 Dee 
2 ct C AB: R BC 
ee 0+ ADCESDD 
Therefore, - 


ct CAD. AB; ct ADC BD 
and AB + BD = A Din the x Triangle. 
But DB AB S AD inthe 2 Triangle, 


- Pzobleme. 7. 


1 55 and a Side oppoſite to one of them, being "RY to find 
the od E. : if it be known, whether the Angle inquired,or the Side 
oppoſite to © e other given Angle, be Acute or AD be 

In the Obligue-angled dans Triangle R C D befote Boing, the 
Angle A C D is e 


5 DA C 553 
The given 85 1 ADC 
Side A C 
Ia this cafe let the Perpendicular fall from the Angle inquired 
The terms of Proportion. b 


x ct CAD,R cs AC. ct ACzB3. 
-28ACB, cs CAB Rcs:BC. 


3 cs BCR 3: cs BDC 


11 F : * —_ 


P 2 


ve Ek SG ing en Codd 9 5 s 9 * 7 12 4 Kees. 8 BY 6, a 4 * 4 L 
2 * * * * 4 > 4 * . a 4 f . — 1 1 
; * x F Fe 
"i " ' 
* & „ . o 
- *. 4 | 
Q \ * * 
* 


Bos: or > Oblique Bp — aue, 


ee . . <s BDC. s BCD; i: < 
and ACB e ho Wa og 
riargle. 


But BC D- ABC =ACD id 


Pꝛobleme 8. 


Two Angles, and the Side between them, being given, to ind the third: 


Te the Oblique Spherichl Trievgle Acp before-going, the Angle 
ADC is inquired, 


The given * Angle Tex CA D 


Side A 


In this Caſe let the Perpendicular fall | romzt Exirewityof the gis - 
ven Side, and oppoſite to the Augii inquired. * 


The terms of Proportion. 


r ct CAB. R :cs AC. ct XC B. 
and ACD - ACB Derbe | 
But AC DH ACB=BCTD in the ſecond Triangle: 
2s ACB, cs CAB M R. cx BC 


J K. cs BC 8 BCD, CDS. 


Therefore, * 11 C: * 
4 AC B. cs CAB :: 8s BCD. cs DB: 


\Pzobleme 9... 


Two Sides, with an An gle oppolite to one of edited given;to find: 
| their 3 Angle :if known, whether the Angle inquired, or 
the Angle _ ts the other given, Side be Acute or-Obtuſe, 
In t lique-angled. — * ACD afore-going, the 
Angle ACD is — 5 


Sides 2 D. 
Avg ADC 


14 


— 


The given 


| ordblige- Spherical Trlangtes?> „ 102 
eee the Ang/e inquired. _ 

Fn Lern N 

4 885 : cs CD. ct BCD 


8 t CI CD : R. t BC t BC 
11 180 * cs GBR 
Therefore, 


D. cos CDA ct Ac. es Ac 
CD +ACB=ACD. in the firſ Triangle. 
— 2 —» ACB MAY D in the ſecond Triangle, 


Pzobleme. 1 O. 


"Tie Aug and the Side between chem given, to find Aae ol the 
other Sides, 
In the Obhigue Spherical Triangle A c afore-going, the Side DC is 


inquired, 
The given £49 ACD- 
Side AC 


In this Caſe let the Perpendicular fall from the Concourſe of the S;ds 
given, and ſought om the third Side, continued if need be. 


The terms of Proportion, 


x ct CRB. R: cs AC. ct ACB 

and ACD'—ACB=BCT inthe firſt Triangle: 
But ACD +ACB =BCD ia the ſecond Triangia 
2 ct AC. c ACB-: R. t BC 


3. t BC. R.: cs BCD-cr CD. 
Therefore 
6 BCA, ct AC: c8 BCD; ct CD; 


Pꝛobleme 11. 
Three Ser being given, to find an Allr 


#5 Of Obliaiie Spherical Tiianglese 
In the Obliqne Spherical Trianglefolloy- wh 
ing ABC, the 4% ACis Equired, 2 . 4 —. | 


. +a. 

In the ſolution of this Probleme, this preparation is to be made to 
make it conformable to the Cabolick Propoſitzen, which firſt findeth the 
difference of the Segments of that Side; which being made, the Boſe 
of the Triangle is divided into two patrts,by letting fall a Perpendicular, 
and that by help of this Aualegie. D:monkrated by the learned Mt. J. NV. 
in the 24 Book of Trig. Brit, Cap. a. ED | 


As the Tangent of half the Baſe : 
is to the Tangent of half the ſum of the other Sides, 
ſo is the Tangent of half the diff. of thoſe Sides, 
to the Tangent of half the diff. of the Segments of the Baſe. 


Then the terms of Proportion, 
t; AC. t Z cru. A B. BC: t * K cu. tiAE 
4 AC+H;AE = AD = 
58 + AC - AES DC in the 1ſt Triaagle. 1 
AEN AC SAB ET K 
AE - AC BE, or B Cin tbe a4 Triangle. 
From bence to find the Angle at A, 1 
R. ct AB :: t A D. cs BAD 


1 
Probleme 12. 
The three Angle: given, to find a Side. 


This Probleme is the Converſe of the laſt afore-going, and to be re- 
ſolved after the ſame manner, if ſo be the Angles are converted into 
Sides; for the to leſs Angles are alwayes equal unto two Sides of a 
Triangle, comprehended by the Arches of great Circles drawn 2 
7 their 
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36:34 
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the Complement of w 815 SW. yo deg. 406 _ more weſterly, the 
ei! from the Lizard to the Barhudees,” X 


* Performed by Gamers Ruler. 


Extend the Compaſſes upon the Line of Numbers from 3676 the dit. 
ference of Latitude, unto 3297, the — of Longitude'; the ſame 
extent being applied on Line of iT 2 oy foot in the 
Tangent of 45, the —— foot will reach — wg Tangent of 30 deg. 


35 min. 
Adly, For the Diſancei in the Rhomb., 


Reduce we Difference of Latitude Into miles multi the de- 
Difference of Latitude by 60, er ele 4434 the 
minutes, the ſum is 2208 miles. 
Then by the ſecond caſe of Plain Triangles aforegoing, 
The Proportion by Artificial Numbers is, 
Ks Sine Complement, the Rhomb 39 d. 04 m. Sine „ 9 79949 
is to the difference of Lat. 2208 miles, Log. 35, 33399 
ſo is Radius 10, 
| | | 13. 33399 
to ab diſtance A C,- 3424 as, | 232 $3450 
which is 1141 Leagues and x Mile - 
hich is the Diftance meaſured in the Rhomb, 
Performed by dauer. Ruler. 
N od the Compaſſes upon the Line of Sines, from 30 deg: 4. min. 
the Co- Sine of the , unto the difference of Latitude in Miles, 


mblch is 2209 on the Line el Numbers (Cuaſs. wile ), the ſame exiens 


* 


* , N 
* 2 *Y * 1 


2 e ß ẽ ũꝗ³ꝑ PP . Bod ates N 42 n . 72 F "NS a 
— F N wy n ä * 1 A — FREY q 1* * e 1 * e » XS N * * L 
* „ We 6 : I Oe dC a 4 RE 1 N 
4 . P % * 8 " . 8 > 
Fg 4 * 
fact — 649 6- 
- 5 = 
* * . p p * 
1. 


will teach from Radius Sigg of 90, — nyt on +M Line of Nun: 
bers; which is the Number oMiles contained in the diſtance betreen 


we wo places. 
Pzobleme 3. 


The Latitudes of two Places and their Diſtance given, to find the 
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| On Herb a4 0 cler and good-Obſernatinn, J Hd my Latimde 
to. 47 oof whereas by dead Reckoning my Latitade aud be 
47 167 ſo the Difference is 26 minute more Southerly, therefore 


1 Correct my Latitude by dead Reckoning by m Odſervation, bythe 


Rule of Three, fing. 
« Nr J 4 


. *. 2 POW 1 1 8 ö 2 o. ar. 
As the ſurvof' the Sourh-Coluti” 164.8 Log: Br. 
Is to the ſum of the Weſt Column 124. 1 a. sar 
So is the difference Svuiberl7 16——1.20412 


To the difference Weſterly _ —x,08338 * 22 


05 To find your Longitude in the tenth i Column. | 


—— + oo—_— 4 
2114 7 


© To. the Example before given of a Journal, we have in the tenth * 


Column, at ſuch time as the Reckoning is CorreRed by Obſervation, 
expreſſed the difference gf Lengitudes, Which will be very requiſite fo 
todo, Eſpecially if you fotm you? Reckoning according to Mercator, 
which:here we ſhall (hew how to peforgy,” N hart 


* ca. If the Courſe and both Latitudes be known, 


Inde v6 a Ho 1903 11 Examples , ; $5110, 

In the Journal, op.Ar4425: Jour with find the Courſg-from the 
20" day 85 time of the laſt Correction) to the 25, to be S. W. 
7 Points (&c.) S. W. 78 deg, 45 mih. And the Latitudes to be 
1443/0 and x3*;12%given to find the difference of Longitude... 
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As Radius, 8. 90 deg, Oo min. the Log. _ 10,06000 | 
To 94 the difference in Metidionel ty L:9$712 
Snche Tags 8 deg, 4 U. S 10.70133 

5 To the difference of Longirade3n Mute 42.675445 

1 A Being 472 min. which divided by Co, gives? deg. 53 min. 

2. Caſe: IF the Courſerdo' not much Gf det ork Lainudes 

ven · 323 bo 5 G 6 
of $7508" $7000 "Example. 


March 24, Both LOOT are + is Pg oo mib, a 447 4 oo m. 
the —_ 3 e 180 min. the Courſe South ee tween 
34 und 4 Points, t difference of een 


Operation. 1 


The Meridionat parts anſweriogt to Jo deg. ire 425 | | 3475 
The Meridional parts for 17 ges. Lt IL 3203 
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The difference in Merid, parts | - 120 98 


As 180 the difference of Latitude in min. Log. P. 44 
To 272 the Metidional difference 211 28:43456 - 
So 136.8 the departure ot Weſting a 2.13608 
To 206 the difference of Longitude in min. 4.37732 


3. Caſe. If the Courſes do much differ, the — or Sout 
and date or Weſting, with both SIDE AR bing * 5 s. 


Example, 2 9) dig 


April 20. In the Journal iforeſtid, from the tenth to the twentieth 
day, the Courſe is between 8. W. and W. S. W. ccc. S. W. 4 Points, 
and S. VV. 6 Points, and Both Latitudes.Gre 24 deg- 43. min, and 
14 deg. 43 min. The Solution of this e i a ewo-fold 


Operation by the Rule of Proportion: 
Operation 


CANDLES A eee e eee RG ad * 
TRE * L AP " Co * 8 Yor OI * * > 
. 1 


ä Y ENT EL * j 2 
eee eee 
. e 82 

h 1 


3 


Ac 


W 
8 rn 4 4 


n 
Le” WT 
WEE" 


A The manner of keeping 2 Reckoning. 145 


Operation. 


1. To find the Courſe Contracted. , 
| Coꝛar. 
As 603.0 the ſum of the South Column Log. 7. 21969 
To 962. the ſum of the Welt Column: 2.98353 
So Rad. . | 
To Tangent 57*:5& the Tangent of the Coutſe; 10,20322 
2. The Meridional parts for the Latitude 24*:43/ | IF3T 
' * The Meridional parts for the Latitude 1443 89.3 
* |: The diff, Merid. parts. i 638 
; As Rad, " Pp 
To 638, the diff. Merid. parts : Log. 2.80482 
So Tangent 57*:56' Tangent of the Courſe 3 10,20322 
To 1007 the diff. Long. in min. 3.00804, 


1007 dividgd by 60, is 6 deg, 47 min; 
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remarkable dayes: With Tables of the Suns true place in the Eclip- 
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An Explanation of the peecedent 


JN each Page there are eleven Colums, the firſt ſheweth the day of | 

the Month the ſecond, the dayes of the Week, expreſſed by 
the week day Letters, as in the year 2669. in the Month of May, 
you will find to be B for Saturday, and C for Sunday, which is the 
. Dominical Letter for that year, (as you ſee. in the page before the Ka- 
lendar) The third Column, ſheweth ſome ems es, andthe 

- Southing of ſeveral Stats at midnight, with cheit Declinations from 

the EquinoRial, as in the aforeſaid Month -you will find agaioft the _ 
third day, there ſtands Lucida 2 ich ſhewetb, that the 

_ ſaid Stat comes to the Meridien the third day, at twelve of the clock 

at midnight, The fourth Column,  ſheweth the place of the Sun for 
the firſt year after Leap yetr, (according to Mr. Streets Tables, in the 
Wer to Aſtra. Car.) us againſt the forementioned day you will 
find the Sun to be in 23 05” in Tawrw. The fifth Column, ſheweth 
the Declination of the Sun, ſor the firſt year after Leap year, as againſt 
the third day aforefſzid you will find the. Suns Declination to be 18 
35; and according to tie ſame rule and reaſon;the other fix Columns 
are to be uſed, as againſt the ſaid third da of Afay you will find in the 
fixth Column, in the ſecond year after Leap year, that the Suns place 
is 22 51 in Tawww : And in the ſeventh Column, the Suns Decli- 
nation to be 18* 327; And in the eighth Column, and in the third 
year after Leap year, the Suns place 22 35 in Tavres ; and inthe 
© nintc Column, the-Declination of the Sun is 18* 28/ : And ia the 
tenth Column, and in the 1 be the Suns place is 2309 207 in 
Tawrm ; and in the eleventh Column the Suns Declinations is 188 
39% #gainſt the aforeſaid third of May. 
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A Table of the Variation of the 
Sun's Declination in Hours, 


Hours from the Meridian of London, 1885 


Diurnal var iat 
minuites. 
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Examples of the uſe of the foregoing Tables, 
For the Suns Declination for years to come, & c. 


Example, 2. 


Anno 1695, May the firſt, The Declination of the Sun is required, 

Firſt, From the year 1695. I deduct all the hundreds and icores, 

that is 1680. and the reſidue x5, I divide by 4, the laſt remainer 3, 
ſhews it is the third after Leap Tear, Therefote,. 

Secondly,- In the Calendar for four years, I look for third after 
Leap year, and do find it anſwer to 167 1. In Which year, on tha firſt 
day of May, the Drclination of the Sun is 17 58/ North. 

hirdly, Then out of 1695, I ſubſttact 167 1, and with the reſidue 

24, Tenter the Table of the Variation of the Suns Declination for years, 

Gr. where under 24 years, in the head of the Table, and againſt May 

the firſt,” on the left hand I find the Variation 37 North, But the afore- 

found Declination was alſo North, therefore to the ſaid Declination 17 

58/7; I add the Variation 37, and the ſumis 18 17 North, the true De. 

' clination of the Sun, Anne. 1695, May the firſt, in the Meridian of Lon. 
don, as was required. 


Example, 2. 


2 Anno 1728, September the firſt, I would know the Suns Decli- 
nation; And from 1728, tejecting the hundreds and ſcores, I divide 
the reſidue, which is$ by 4, the remainer o, ſhews it is Leap yer, 
under which Title I find 167, in which, on the firſt day of Seprember, 
the Declinatton of the Sun is 4 14” North. 

Then from 1728, I ſubſtrict 1672, reſts 56 years, under which, 
and againſt September, x, (in the Table of Variation in years) I find 
the Variation 10” South; which ſubſtracted from the aforefound Decli- 
2 14 North, reſts 4 4 North, the trne Declination of the 

un. 

And here note, that when the -Drclination and Variation are both 
Noxth, ox both South, their ſum is the true Declination; but if the one 


be North, ind the other South, it's their difference. b 
f or 
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For the Declination of the Sun, when, be is out of the _ 
Mlexidian of London. 3 


Example, 1: 
Anno 1672+ April the 11** day, at 6 of the Clock afternoon ; I 
would know the Suns Declination ? | 
The 11th day at Noon, I find it in the Calendar 12* 14 North, and 
the 12th day 125 347 therefore ſubſtracting the leſſer Declination 12? 
14/ ont of the greater 12® 34, the reſidue 207 is the daily increaſe. 
Then in the Table of Variation in hours, &c. under 6 hours in the 
head, and againſt 20/ on the left hand, I find 5? che proportional pare, 
which (becauſe the hour was afternoon,and the Declination inctesſing) 
added to the aforefound 12 14, the ſum is x2® 19 North, the De- 
clination required. ' 
Example, 2. 


For the Declination of the Sun, Anne 1672-O7eber the 28th day, it 6 
in the morning, that is 4 hours reckoned backward from Nen, 
In the Calendar, the Declination on the 2875 day of Oer, that 
year ig 16 38, and on the 27th day, 16* 207 South ;; the difference is 
18, againſt which, and under 4 hours, in the Table of Fariatios is 
Hours, &c. I find the proportional part 3', which(in this Example) ſub- 
22 from 16387, there remaineth 16* 35” South, the Declination 
ought, | e 
nd thus may the true Declination of Sol be eafily found at all 
times, and in all Meridians, of which, I ſuppoſe, here will need no 
more Examples. a ad} | | 
_-. The Suns; Horizontal Parallel is only x5 ſeconds, there fore the Pare 
fallen need not be applyedatall, LT 
Alſo the Suns refraction is demonſizati ely equal to that of the fixe 
Stars, which latter is by the oblervition of Tythe Brache in the Hori- 
205 30 minuits, and in the 20 deg, of Alt, 0, ſee the Particulars in 
Aft, Car. and in Hings, Exam, ERH en 
b an tun an ant wArowyrel {and bz aid. 19uU62 239) 
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Containing e Deſcription and Uſe of the 
molt neceſſary Jnitruments in the 
Art of Navigation. 


* 
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The Original Diſcovery and Invention of the Mar- 
riners Compaſs, and the Excellency. thereof. 


lis matrvellous and moſt uſeful Inftrument, called the 
Ca IRE! Har ina Compaſs, being jultly ranked among the 
SS ercateft Wonders that this World affords, and de- 
| II ſerves well to be underſtood by all that are Students 

ind Practitioners in the Art of Navigation; for with- 
out the help thereof, it were impoſſible to trace out 
| theunbearen Paths of the Ocean; for the procurin 
Trade and Traffique beyond the Seas, to remote parts of the Worl 
and by the means thereof, the Glorious Goſpel hath been tranſmitted 
into the moſt dark corners of the Earth. 

As to the Original Inventer hereof, Modern Hiſtorians do ſomewhat 
, vary ; ſome attribute the Invention thereof to one Fobn Goza, (or 
Flavia Gola, is others ſtile him) of Amalpbi in Campania,” in the King- 
dom of Naples, who onely accomodated the Superfecies thereof with 
eight Pointe, that is four Cardinal; ane four Colatteral' ;* and ſo left 
the improvement of this Inyention,'to be attempted by Poſterity. But 
Pilidore Virgil, in Italian, ho ſearched moſt diligently for ſuch In- 
ventions, could never bett Uf this" Opinion; as he confefſett in · the 
latter end of his third Book, De Iauentoribus Rerum. But ſome do 
ſeem to aflert, that the finding thereof is more modern, and hardly to 
be proved that it bath been in uſe in theſe parts of the World full three- 
| years. Others do intitle the invention thereof to the 9 
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Of the Invention of the Mariners Compaſs, 165 
of China. Doctor Gilbert in his Book De Magnets, aſſerts, that Pas- 
lus Vinetus tranſported it firſt into Italy, in the year 1260, having learn- 
ed it from the Chineſes, And Ludi YVertomannus affirms that when he 
was in the Eaſt Indies, about the year 1500, he ſaw the Pilot of his 
Ship direct his courſe by a Compaſs; faſhioned and framed at thoſe 
Which now are commonly uſed, 

And Mr. Barlow, in his Book intituled, The Navigetors Supply, 
Anno 1597. relateth a tory of two Caſt Indians, that he had perſonal 
conference With, (one of them which was of Mamilia, in the Iſle of 
Lazon ; the other of Miaco of Fapan) who declared, that inſtead of 
our Compaſs, they uſe a Magnetical Needle of fix inches and longer, 
upon a Pin, ina dich of white China Earth filled with Watep, in the 
bottom whereof =y have two croſs Lines, for the four principal 
Winds; the reſt of the Deviſions being left to the skill of their Pi- 
lots. Allo he there relates, that the Portugals in their firſt diſcoveries 
of the Eaſſ Indies, they got a Pilot of Melinde, that brought them 
from thence in thirty three dayes, within the ſight of Calecure ; and 
2 then they had the uſe of the Compaſs, the Card, and the ſounding 

ne. 

„ Philander in his Annotations upon Vitruviu, ſheweth, that ſome 
men deem'd it not a neœ, but an old Invention, and took it to be a 
Nautical Inftrument, which is called by Plautus in Trinummo, and 
Mercatore, by the name of Yerſoria, But this Adrian Turuebus in no 
caſe will allow affirming it rather to be a kind of Tackle, wherewith 
they turned their Sail, which is ſuppoſed to be the Bowlin, that is 
now commonly uſed in theſe dayes. But let the Invention be attributed 
to whom it will, this is manifefily known to have reccived its abſolute: 
perfection in theſe parts of the World, but more particularly the com- 
pleating of this Invention is due to the people of Antwerp and Bruges; 
and alſo to our own Nation, by annexing to-the Compaſs twenty four 
other ſubordinare Winds or Points: and alſo on, the Limb thereof 
360 degrees, which are the degtees of the Azimuth, (by which are 
found the Suns Miguettical Amplitude - and — and are: 
numbred from North and South, toward the Eaſt and Weſt, with 
10, 20, 30, &. So that it appeareth*that every Point containeth» 


1 x54, Upon the North Point thereof, is put a Flowerdeluce, 


as a vote of deſtinction to deftinguiſh it from the reft of the Points 
And ſometimes it is ſuppoſed to be divided into twenty four equal 
parts or hours. | 
Before the invention of this Iagenious Antifice ; men were dir&2d 
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166 Of ibe Invention of the Marriners Compaſs. 

in their Voyages by certain Stars they took notice of, eſpecially the 
Pleiades, or feven Stats, by Chatles his Wain, and the two Stars in 
the Tail of the little Bear, which were therefore called Load. ſtars. 
Alſo Travellers in the Deſarts of Arabia, and thoſe of Turtaria, were 
alwayes guided by ſome fixt Stars in the night time, to ſteere their 
Courſes in thoſe pathleſs, diſordered, and unhoſpitable wayes. So 
the Seamen were directed by the like Heavenly Guides, in the untra- 
Gable Wilderneſs of Waters, and unbeaten Paths of the Ocean, be- 
fore this excellent Artifice was diſcovered : But if the Sky happened 
to be ſullied with Miſts, and the Stars to be muffled with Clouds, then 
the moſt experienced Martiner was at a loſs,-and was conſtrained to 
come to an Anchor, or to lie by, to wait the appearance of his Cele. 
ſtial Directors ; and if you conſult Pliny, he will tell you alſo of the 
Inhabitants of Taprobana, (now called Sumatra) becauſe they could not 
behold the Pole-Rar to Sail by, carried certain Birds to Sea, which 
they did often let fly. And as thoſe Birds by natural inſtinct applyed 
their flight alwayes to Land; ſo the Marriners directed their Courſe 
- after them, Cc. 

To theſe and the like difficulties were men expoſed unto before 
the invention of this marvelous Ioftrument, But by this unpatrallel'd 
piece of Art, Poſtetity is ſecured with a noble Remedy, again this 
grand inconvenience, and 8 method diſcovered, as by an immediate 
M. ſſenger from Heaven, to ſteer an infallible Couiſe in the moſt gloo- 
my nights, #nd tumultuous Seas, and through the Providence of the 
Almighty, be ſafely conducted to the deſired Port. | 

Yet this worthy Inſtrument is not ſo arrived to that abſolute perfe- 
Rion, by reaſon of that acquired vertue it receives from the /oad-ſlone ; 
but that it requires ſome impiovements and amendments, becauſe it 
doth not conform it ſelf to the true Meridian in all places; but varies 
and diftorts it ſelf in ſome places more, and in ſome leſs, from the 
dire& poſition, Configuration and Aſpect of the true North and 
South, which multiplies and enforces the Seamans deſtractions, and 
enwraps him oftentimes in difficult and dangerous Errors ; but the 
whole Diſcourſe of the Variation, and of the probable con jectures of 
the Natural Cauſe thereof, is fully handled in that which follows. I 

thought it neceſſary(for method ſake )to ſubjoyn the Figure of the Mat- 
riners Compaſs. | | 


The 


ä N C 
82 l es: OWE * 5 Fo, * = 
* - >> WIRED 4g? : 3 
* I 


l E A W 2 
> 2 2 \ 5 n n an RI feat ge Gao; i Hoo A CEN + <4 ET 
* D. De 4s: 2 I 15 : & n 8 S n x * "IS 6 n * 
p $1) * LY EL LORE ̃ĩ˙ Beray” SED 25 * * BY £8 BAY 
TY g - IE W 4 * 7 * : 2 
7 : EY 
= * . ” : 
| 33 FE. 
- . * - * - 
n 43 7 C : 2 
* * 
4 
——F X 4 
— * o 
- | p 


| The Figure of the M arriners 
„ COW EL S 


— — — — — —— — — — ——— — : 
emen. Wor Lu, 
225 - hs — — - ———— 4 2 Dad een copwutyend fL 

{F 


" 


4 — 
p — — — 


"4 


<< 
r 


A Diſcourſe of the Uariation of the Com⸗ 
paſs, and of the Natural Caule thereof, 


. * 
HE Variation of the Compaſs, is an Angle intercepted between 
6 + the Mignetical and the true Meridian, the Horizon determining 
its Quantity and Quality: Theſe Meridians ſometimes are coincident, - 
and in ſuch places there can be no variation ; ſometimes again they 
4 aredifferent : and then that Hemyſphere wherein the Northern extre- 
mity of tbe Needle lies, denominates its Quality; for if it be to the 
Eaſtward, then is it called Eafterly Variation, if to the Weſtward, 
then Weſterly. 7 
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168 The Variation of the Compaſs. | 

And for the Reaſons of the natural cauſe of the Variation, I hope, 
firſt of all, that it will be granted (by the Judicious) that the great 
Globe of the Earth whereon we move, is a Magnetical Body; as dai. 
ly experience doth manifeſtly prove, if you take but notice of the 
Univerſal Conformity of the Compaſs, to neer one and the ſame Po. 
fition to the North and South Poles of the World, the which is there. 
unto commanded by the Magnetical and Diſponent Faculty of the 
great Magnet the Earth, by whoſe Magnettick Vigor, paſſing from her 
Meridional parts, to the Poles ſhe is held and ſuſtained in that Poſi- 
ture, and not to be removed by any force from her Natural Poſition ; 
et if ſuch a thing were poſſible, . certainly ſhe would return again unto 
bh former ſeat and place,as all Magnetical Bodies & Needles do, that 
receive virtue & firength from the /oad-ſtone, For a Magnetical Body is 
ſtil'd, not only that which hath a power atraQive, but that which ba. 
ivg ſcituated in a convenient Medium, by an Intripfique Natural pro- 
enſity diſpoſeth itſelf to one invariable and fixed Reſidence : So that 
if a Magnetical Body, Needle or Compaſs be violently removed, yet 
would it not abandon its Primitive Points, or ſwerye from its Meridio- 
nal Polarity, but return to its natural (cituation : And ſuch a Magne- 
tical vertue is diffuſed through the whole body of the Earth, whereby it 
conſtantly addrefleth it ſelf to the Poles, being ſo conſtituted in its 
whole Frame, Order and Aſpect, unto theſe Points; that the At- 
ttactive Vigor thereof, is not confined nor locked up within its own 
inward Cells and Receſſes, ot circumſcribed within the circumference 
of its own ſurface, but diſplay'd at indeterminate diſtances, notwith- 
ſtanding the interpoſition of the Water, Air, and all other circum-' 
jacent bodies whatſoever, though never ſo ſolid ; through all which it 
doth excite, and tranſplant its Magnetical Vertue, into all bodies fitly 
qualified within and without it; and effeRing this in an abſtruſe and 
indecernable way, the which we may ſee viſibly performed by the Load- 
ſtone: for theſe Efluviums penetrate all bodies, and attaque all ob- 
jects capable of their vigorous and active excitation; as is apparently 
manifeſt in all Magneiical Needles and Compaſſes, having received 
ſtrength from the Load-ſtone ; (but more eſpecially in the Inclinatory 
Needle) that the direction and ſcituation that they do then aſſume, is 
not abſolutely from its own natural propenſity to that poſition original. 
ly reſulting from themſelves; but is derivetive, and contracted from 
ib powerful command of the Magnetick Eflux of the Earth, and by 
zit mutual entwining and complication, carry aWay the Needle as 
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their Captive, and place it according to her natural poſition. But ſeveral 


learned men, and great Philoſophers, ate ar a great conteſt about this 
matter; for Grandamicus,# learned French man, in bis Magnetical Tr;. 
tate, De Immobilitate Terre, doth affirm, that the virtue of the Mag- 
net, and all wo vg bodies, is putely immaterial, and a baie ſim- 
ple quality, and that it proceeds intrinſecally from the proper form of 
the 2 as he hath delivered in the third Chapter of the ſaid 
Book, page 48, The which !Afﬀertion of his, is much queſtioned 
by that learned and experimental Philoſopher, Dr. Power, in his 
Book of experimental Philoſophy, from page x5 7, to page 16x, where 
there he doth affirm, That the Magnetical Efuviums, do not proceed 
intrinſecally from the Stone, but are certain extrinſecal Particles, 
which. approaching to the Stone, and finding congruous Pores and In- 
lets therein are channel'd through it: And having acquired a motion 
thereby, do continue their current ſo far, till being repulſed by the 
Ambient Air, and they recoyl again, and return in 4 Vortical Motion, 
and ſo continue their revolution for ever, through the body of the 
Magnet;which he doth there endeavour to prove by ſeveral Arguments. 


And for the further Demonſtration of this probable Truth, (that 
the cauſe of the Variation is clearly from the Magnatifm of the 
Earth) I foall prefent an notable Experiment that may be 
performed by the Magnet. 


Take a Vigorous Magnet, and let it be converted into u Spherical 
Body, and having found its Poles, delineate the ſame with Meridi- 
ans, the Equinoxial and Parrallels; then take a ſmall Magnetics! Nee. 
dle on 'a Pin, and if you apply this Needle to the EquinoRial of the 
ſaid Stone, the Needle will lie parrallel to the Axis thereof, and if you 
move it toward either Pole, the Needle will immediately incline to- 
ward the ſaid Pole, according as you move ir, until you come to the 
Pole, then will one part of the Needle point directly to the very Pole 
of the Stone. 6 So 

But if this Spherical Magnet ſhall have a part of it excavated, as 
admit about the 45 Parrallel; then if you move the Needle about 
the Stone 28 before, as ſoon as it ſhall draw near to the limb of this Ex- 
cavation, will in its courſe of movipg, ſuddenly alter and incline 
to one of the ſollid ſides, not at all teſpecting the aforeſaid Poles : 
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Earth, yariouſly diſpoſed, and Ro Int 


he Meridiap, but being deſtracted, ee 


12 will as Variation be, 8 proacheth to the Poles ; 
x yhereas defore the AT AH ide being 8; like potent, the 
Needle 2 8 alpoſitign. "bat mecting mich 
this accident e 5 2 ker he Ex | 
2990 6 Sth re * babe. 
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all the different, emiſſion of its ſtrength, and 7 a Re ns from 
the more eminent and gibbous, and from the 2 excavated 
Parts thereof ; for the Needle naturally endeavours T unto 


832 — 4 

here the Strat Ing more powerful parts.of theearthare 
Iso this may beadded, That the Vuination — = ves not _—_ 
tom ſome eminent Terteſtial Knobs or Excreſſenicies which appear like 
ſo many Wens upon the face of the Earth, 28g elſo from. many fate 
tical Veins of the Earth, collaterallyr es hel 
wiſe from the different accumulation o he Earth, dilpoſec ION 
Poles, lying under the Ses and Waters; which affect th ele ith 
agreater or leſſer variation, according to the vigor ot impotency of 
theſe ſubterraneous Lines, or the intire or broken body of the — 
tical Fabrick under it 5 is it is obſervable from ſeveril Losd- ſton 
arte, at the bottom of any Water : for « Needle upon the ſuxfact il 

Pa y 8 it ſelf, according to the vigor or imbecelity'of. the 

ſtones under it. 

The Globe of the Earth, -is known to be very uneven and . 

ly. mixed. with many Matetials, differing from 4 Magnetical quality, 


and ſtony Mountains, large Vallies, deep Sens, 10 
— NEG f 


ntinents:apd- Promontories, ſome-with-mighty ſcattere 
Rocks of Loadſtones, of Iron Mines,and other Magnetical Matter, ov. 
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And | whereas th mani „ that chere it à certuiu 
Mutation or 2 5 7 regard the 
Theory thereof is — —— to ſome, 1 I forbear to 
mention any thing 61 the pr res of the na- 


tural Cauſe thereof, barkeave K. tothe 
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Mr, Gunter oa bins made at Lime-houſe, 
Fane 13. Anno 1622, Afternoon. | 
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So that here it is Obſerved, that in the Inter-] | 
vale of the Obſervations made by Mr, = | 


Mr. unter, in 42 years, the evident Di 
unition hath — 5 degrees. | 


t. Gillibrand's Obſervations made at Deptford, 
Anno 1634- ED I2. before Noon. 
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In the Afternoon the ſame 8 0 
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The mean of which Obſervari- | 
ons is 04* 04/7 Eaftward, 
Obſervations : made by Mr. Gillibrand at Pauls Cray 


in Kent, 4 1634. Afternoon. 
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This Compaſs doth derive its name from its Uſe, being principally 
to find the Magnextical Azimuth of the Sun, and is in ſeveral reſpects 
like unto another Compaſs, only with ſuch neceſſary things added,and 
others omitted, thatare moſt convenient for that purpoſe, 

3 the round Box, wherein are the Fly and Needle, is faſtned a | 
broad circle of Braſs, the one half of the Limb thereof is divided in- i 
to 90 degrees, numbred from the middle of the ſaid diviſions both [4 

30, Ge. _ 45 degrees : Which degrees are alſo 1 


— 


ſubdi ajinuits by Di Lines, and by certain Concen- 
trick Circles. jnterſe Ring one another: but theſe Degrees are drawn 
from the appolite part of the Limb, whereon the Index moveth and 
cutteth degrees in time of ohſetvation; anden this Index, is e- 
re&ed a ſight, which for conveniency is to fall down with a Hing, and 
to ſet up upon occaſion; and from the top of this Sight, down to the 
middle of the Inden, is fafined a third-orfite ſtring, to ſhew the ſha- 
dow of the Sun, upon a Line that is drawn on the middle of the ſaid 


And by this n a an ; of the placing the Iadex, upon the circumfe- 
the degrees come to be as large again as they would be, if it 
nter : the ruth hereof is evidently demonſtrated 


td. Rook of e or, 18. . 
This broad Circle is-crofled at might Angles with two ſtrings, and 
commonly from the tertminations” of theſe rings, are drawn four 
ſmall black lines, on the inſide the Box, for the reRifying the Inftru- 
ment in time of obſervation, by the four lines that are alſo drawn at 
right Angles on the Superfecies of the Fly. | 
This Compaſs heipgahus fitted, is hung inveryf praſyRings 
and. thoſe alſo faſtned ĩnto i ſtrong ſquare: Wiinſcot Box ſit for cat 
purpoſe ; which you may more plaioly perceive in this following Fi- 
gure. | | 2 
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The Figure of the Azimuth 
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The Uſe of the Azimuth Compals, in 
time of Oblervation. 


Firſt, You muſt tectiſie the braſs Limb on the edge of the Box- (by 
the Needle ud Fly within the Box) according as the nature of the 
Obſervation dt require ; for if the Obſervation be in the Forenoon, 
then you muſt pur the Center of the Index upon the Welt point of the 


Fly 


Cud ox Fly wi 3ox ; and ſo that the four lines on the edge of F 
the Card, and the four lines by the infide of the Bc, do alwayes con · 
cur. . : 5 1 * 0 5 \ 

The Inftrument being thus rectiſied, tutu the Indextoward the Sun, 
until the ſhadow of the Hipotenuſal, ted do fall direRtly into the 
very ſlit of the fightthat is on the Index, and alſo upon a firait line 
that is in the middle of the Index ; then at the ſame rime'will the in- 
ner edge of the Index cut the degree and minuits of the Suns Magne- 
tical. pn waa the North or South' part of the Meiidian, being 
Rent” ee, | 


Suppoſe thit the Inſtrument be tectiſied as before is ſhewed, for in 
- bbſeryation,in the forenoon, and that the Index ſhould cut juſt at 10 
| . upon the Linh, 1b, to the noxth warde Kit 28 thereof, then 

is the Azimuth; of the Sun $0 degrees ftom tlie North part of the Me- 
ridian, or elſe 100 degrees from the South e So likewiſe 
if the Index had cut 10 degrees to the Sourhwards of the Eaft, then 
would the Azimuth be 80 degrees from the South, and an 100 from 
the North part of the Meridian. | | | 

And here alſo obſerve, that the Compaſs thus ſtanding in this po- 
fition, and that the real Azimuth oß the Sun be leſs then 45 Degrees 
from the South part of the Meridian, if you turn the Index toward the 
Sun, it will then go off the diviſions on the Limb, and there can be 
no uſe made thereof is it do ſtands. 
| Thins to. this A, ou 1 6 y 22 8 juſt 

. one quadr one quarter of the Compaſs, (v4) to place the 
Center of thes ex on the North or South poinr of the Card, and 
then the edge/thereof will cut the degree of the Suns Azimuth, from 
the North or South part of the Inſttument, as before. That which 

is ſaid as tothe uſe of the ſaid Azimuth Compaſs, when the Sun is on 
the Eaſt ſide, the fte ia tg be und with the ſame teaſon, when 
he is on the Weſt fide of the Meridian,” +; 

And alſo note that the Obſervations of the Azimuth of the Sun, are 
beſt when the Sun is not 4s high above the Horizon, not exceeding 
15 or 20 degrees; Which Obſervations, when they are ſo taken, are 
e moſſ true, becauſe the motion of the Sun, both to his Altitude, 


9 


as well is to the Azimuth, are lore eiſie to be diſcovered, 
nn The 
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The manner of Working an Obſervation; 
taken by the Azimuth Compaſs, to . 


* 


find the Variation. Noben 


When you have taken the altitude of the Sun by yout Almicanter 
Staff, and alſo the Magnettical Azimuth at the ſame time, by the Com- 
paſe, note them down. | F 

Then conſider the nature of the work that yol are to petfotm, which 
is to find the difference between the Magnetick Azimuth, and the true, 
which difference is called the Vatiation of the Compaſs. . __ - 

So that the Magnettical Azimuth of the Sun is found by the Com- 
paſs. And the Solar Azimuth is found by Calculation, having thies 
known ſides of an Oblique Sphetical Triangle given to find an nele, 
viz. the Angle of the true Azimuth of the Sun. 
And that the enſuing work may be the better conceived, let FZ B 

(in the Anexed Scheme) repreſent the Meridian of any place, here 
the e made ; as ſuppoſe it were any part of the City. of | 
London. : | „ : 


Let E be the Zenith or Pole of the Horizon, FOB, the Elevati- 

en. BP, $1*32/, Z P, the Complement thereof. A E, the Equa- 

tor. DO O, 1 Northern parrallel of the Suns Declination. ZOE), 

Quadrant of a Verticle Circle, interſecting the Suns parrailel, and 

| poſing through his Center in the point O. OE, the Suns Altitude a- 
the Horizon 25® 58%. And Z O, the Complement thereof, or 

5 | nce 
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"on vo Wow 9". 


diſtance from the Zenith. Ol, the Suns Declination from the Equa- 
tor 23* 22%, Op, the diſtance of the Sun from the Pole of the World 
or Complement of the Declination 66" 3%, - Alfolet the vbſcure Pe- 
rephery MZ Gbe the Mignettical Metidian, paffing through the Ze- 
nith Z, and deflecting or r the true Meridian, by the Arch 
B M, the meaſure of the Angle MZ B, the variation inquiried;which 
will be determined by comparing the Magnettical Azimuth, C Z ©, 


with the Solar Azi PZY. Therefore in the 0 Tri- 


avgle P Z O, whoſe ſides are already known, The 
according to theſe enſuing directions be obtained. 


The Rate. 


le PE O, may 


Firſt of all, add the three given ſides together, vis, The Comple- 


ment of the Latitude ; the Complement of the Altitude, and the 
Cotuplement of the Declination into one ſum; and then take the half 
thereof, from that half ſubſtract the Complement of the Declination, 


And then the proportion will be thus, 
1. As the Radius is, to the Co: ſine of the Lattitude, 

ſo is the Cotſine of the Altitude; „ 

to a fourth fine; ; 

.: 2; As that fourth fine; is to the fine of the half ſum, 
ſo is the ſine of the Difference, 

to a ſeventh: fine, 1 ; | 

Uato which if you-add Radius, half that. ſum will be the fine of an 
Ark, whoſe complement being doubled, is the Azimuth from the North 
part of the Meridian. 1585 


Example in the foregoing Scheme, 


Add the Suns dec. | P© 66* 38/5 
Comp. Lett. S which is the fide GE Z 38 28 dus one ſumi 
of the CAlt, | ZE © 64 oa 
lum 169-08 _ 
: ; wm 84 34 


The Suns diſt, from Pole ſubſſract 66 33 
The Difference 17 A 


c 


A 2 


l - a, Oe ey "In. * "Ws. 1 — 
* * he's * een n " A Giga + _— E p 4 dia ety 08 ub 
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7 by LY r * Nee — 4 "3g . 
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* ö c Ig n 5 n 
S ; 2 "+> 2a 3 5 3 * 2 A od We 
Io 4 "x" . SB 5 8 4 3 8 A - 
7 0 The | i 98 PPS 95 | 
by 4 , Fj I s cf 
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1 % p | . . 22 3 * . « 
< . 22 8 - | 5 bg — 
1 . r A 36 3... 1 
| Ag to ing Rule N n 
* . . q 2 5 - 1 * 88 * — 
- & 7 - . K * A / py : 2 1 a + 4 * { 9 : 3 
p x — * £4 « » 
f J IF, 1 7 * » : 
1443. Ss »£# F- ® ; z . A 


; 1 TITS 2-24 $9 42 _ 
to the Co:ſine of the Lat. ;$026/ „ 9 79383k 
ſo is Co iſine Alt. 1 72 64 DS 7 $5; 5 1 14 1 


to the fourth oe baut ze 

then as this 4th is to the fine of the: um J, 8044 2 

ſd is the fine Rem. 97488424 

to the ſeventh ſine | *:2 2 39486468 _ "| 

to which add Radius oo 1385,2388 2135 

| 15 ; ſum fine 47 45 bi 25 * 
| . 957 ＋ 30 


Whoſe Complement being doubled, is 8% 30/, which is the Suns 
true Azimuth from the North part of the Meridian, vid. the Angle 
BZ E, the Complement of which,' to 180%, is 957 30%, the Azimuth 
from the South part of the Meridian, which is the Aögle E Z F. And 
at the ſame time obſervation being made y the Azimuth Compaſs, and 
the Magnettical Azimuth found to be 86” 04/ from the North, from 
which, the Solar Azimuth (being the _ ſubſtracted the remain. 
er, ol 34/ is the Variation ſought, which is repreſented by the An- 
gle BEMOrFZEGT:,.. Goo e564) 01rutts 01/2 

Note, that in Calculation of the Suns Azimuth, it is to be obſer- 
ved, that by the Complement of the Declination, is meant, the Suns 
Metidional diſtance from the elevated Pole, vix. If the Latitude of the 

ice of obſervation , and the Suns Declination be Cognominals, 
(char is, both Nottherly and Southerly) then the Suns Declination. 
being ſubſtracted from 90® o/, leaves a Reſiduum or Remainder, 
which is the Complement required, But if the Lattitude and Decli- 
nation be incognominal, (that is, if the one be Northerly, the othet 
' Southerly) then the Declination being added to 90* 0&f, the aggree» | 
get, or ſum, is the Complement of the Suns Declination Marrs. A 


Another Rule to perform. the ſaue Work. 


When you have added the three ſides together, (as before) and found 
the 5 ſum, and · ſubſtracted the Cotfine of the declination therefrom ; 


— 


2 


and ſo found the remainer, you may then proceed according to this fol- 
lowing Rule. ; ; 1 | 


Add 


ik Ws maF 


E . ! 
- ſum ſhall be the fine of in A 


| — South part of the Metidi 
is he rue Azi 8 uh pa 

his follofin *Y Tr E. 5 * Je 981 * | 
xd rage 5 915 225 on WY ie ad. 


* Aa. eo. a >. Cad 
| 8 
8 - 


« v6 \FY Y7,, FW IEP UP: © 


eration WY UG £10LOHSI2CT 01 
7 d - * ; * * 


Lat, 387 287 
1 Alt. 64 oa jo one; 1 22 
of the © dec. 66 38 dn 0 305 001 
HA 261 Jo * (4+; 2 HM 6] 
ſum 169 o8 „A £11192 8 


\ A | 3 ELD 
z ſum 84 224.58 dan g ien bes 


£115 Ln 


| Th 790 — - 
Sung diſt, from the Pole 66. 28 66 38 41 Jt: + 10 31 * ei 1 
ns of Igenn 201 tr 7 i 
Remainer 17 56 2 une 6h , 
. : . „ 5 — 75 , I " — — 4 
' >The fine 12 9, g 8 % 
„ oksthe plum" 5,904 Wi 58 10 % | 
, 4 q 23-4 
Co:ar. Lat, th 0,206168 . py; e 


of Co. Nlt. o, 46216 


1 K . ies $8 Cum 19,738852 


- ; ſum ab ane ſve 4 47 45 


* 


Which being doubled, is the rue Azimuth from the South part of the 
Meridian, wi. 94 300: the Comps, of of- which is $4” 39 the Axi- 
The Refiduum or Complement Arithmetical of a line, ben. 
Remuiner of any ſine, being ſubſtracted from Nadius- Zn 
As fot Example. The F387 887 is % A 917939317 
Which gucber being ſublitected from Radius, the Fx00000000 
remainer is the Co: ur. of that ow 25 doth. here 155 49838317 
NY A i 1931: eee ee ef; 


—— 


* 


mw_ Na P xp, i 5% bw” 12 8. pag ; bet nth, Ve, 2 | 

2615 2 ' 02. 2 7 71 ribs | 

i The manner of working ale eren by 

2853 a7Y nate 1 s 

ie is V "P - Gunter + Rater 11 | | e 7 f 

9 4 m. — bgetb <1 TIS 

Ates hen bare ales the threg e ery and pre 

red the work for Operation, as before, p10 af may _ - 
ing to theſe following directions. 
And the Proportion is as before, 

. As N ei e 1? 15 

is to the Co: fine of the Latꝰ b: 03 . 


ſo is the Co:ſine of the Alt. 
to a fourth ſine. 


= 
- * $ 1 
; „ 3 #2 3 4 
* 


2. As this fourth ſine 
is to the line of the half wah. n 
ſo is the ſine of the temainer 25 4 
to a fourth fine. x ” | 


The ſeventh fine being and; TY balfe . (be ing taken u 
; on the line of the lines) between t, and the fine of ninty, will 

Mm the 10. of an Arch, which baiog doubled, 'willibe: the Azimuth tre- 
: quire 


The work Ca the laſt E xample; 


Extend the Compaſs upon the line of fi ines, from the Radius, or ſine 
of ninty, to the Co:ſine of the Lit. 38 28%, with that diſtance be- 
tween the Colnpaſs,. ſet one foot in the Cost ine of the Suns Altitude, 
which is 64 o, and the other foot · the ſame way, will fall upon a 
7 Fourth fine ; then let that foot ſand at the fourth ſme, and extend the 
42 other foot to the ſine of the half ſum; which is 84 degrees 34 mi- 
A nutes :- Ther with this extent, one fobt being ſet in the, remain. 

er17* 519, the other foot extended toward nipty vill fall in a ſeventh! 
fine ; chen tho half difidnce batwveen this ſeventh ſine; and nainty, be- 

ing taken with the. Cotlipuſſes; the foot will fall upon the ſine of an 
Arch 47® 457, which being doubled, will be the Suns true Azimuth 
from the South, 38387 the Comp; of which is vg? 24%, yn al 
muth, from ihe Notth of the Meridiau-— 

hut if on the Ruler ere e be placed a line of verſed 1 zn 
Wit 


in 


wichabs right ies theo this lt ages 27 
may be altogether omitted e 
right fines, Nahe 5 30%, . e e on 
Azimuth front the enbs pativer the Matidiey,7 whoſe Comp ment 
(viz; g 30% is the Suns Aziruih from the.South ai mh bf required <= 
To find the rive/Abimurh b | ou the plain Scale, | 
Tb. Diredlum i in Furt Muiracl ite the ame! 
| Diagram, + 4, > 4 


Firſt, Draw the A be line AB, wich is to repreſent the Hoi 

of I ace; and then opening your Compuſles 0 the Radius e 

one foo in the point C= A Center, and leeide he Gl 

an 3 and from the point C, erect a perpendicular) a8 the line CZ; 

ſo having proceeded thus far, I ſhall now 1 to a particular Ex- 
ample of foregoing Cuſe; |} 

herefore take the e Complement of the Lattitude of fret) place pro- 

pete which is 38*28/; ont of the line of Se and (et that di- 

ance from AtoB, chen dan he lins B ES mich ene the 


Nn, 1 Th 


Then 55 the Doclisstios of * 25 — the line of Chords, which 
1s 230 -—£ ; and becauſe it is Northerly,” ſet it off in 1 ſame Gree 


2 825 


Roden 
9,2 4 
———— . to ref Grin 25-9 1— 


which EEE 44 parrallel of the ry — Fi then nike your 
Compaſſes ig the point. 1, in the cioſſing of the lines 
and extend the ot 16 point E, That” Ro — b From C to 


G; then take the 93 5 2 cots arts pl 
the Sun) and wich that — 
G, and with the other foot, draw — yoo the Comput Arch at 10 a en 


Ao 5 laid from the Center C, to the convexity of that ſmall 

. — the: Arch N E Z, ig the paint N, theg take the di- 

We mme Circle from . 10 N., which being.meaſu | 

TON line Ne — it: will er, 39's ib true Azimuth from. the 
north pare of the Meridian,” O mio ad rofl bn: d 


To take an Anplinade 2 the Aximab Compaſs, ”' b 

f 4 5f 0 182 4 "SET 113 3437 
11 dhe Am itude — tied unin vgs adthe tifing of the Sung 
then 5h muff turn che Center of the Inden rightoyer the Weſt point 
of the Fly, and rectiſie the Inſtrument by the lines \within the Bex, to 


the lines on the Fly. 
Then looking $ through the fight, turn the Index toward the Suns un- 


till you cut the bod of the e Sun wich the thread ; at the ſame time will 
the — of the Index drew the degree of ide Sum Magnettical Am- 
plitude, upon the mb of the Inſtrument, from the-Eaſt, either Nor- 


therly or Southerl ß). 
But if yon take the Amplitude in the nder, at the ſettiy ris Fly aa the 


Sun, then you muſt turn the Index pyet the Eaſt point of the P 
then proceed as before. at 3 
ö 71 Example, * 8 


| Being! in the Lege of 51* 320. Suppoſe T obſerve the Guns Mag- 
metrics Amp LAmplitudgAn the evening, 2 find it to be 19. 000 flom the 
W Northerly; the w nic 45 4 


The manner of DO the Amplitude is thus 
Firſt, 1 find the . the Table aforegoing; to be that. 
diy 1 100 North er I 7. 7 
ant | : ere- 


NI 4 ” | F | ; 
and the Declination 
— — 
22 . A 
es the Garkne df rh&elevetion;vf e Poles ni dt wars Hill: 2 
istaah&\fincol the Suns Decliaation, mw crept : W 1 15 0 noch | $ 
ſairRedingri d u Ken ni eds font e 0d 16 0 f 
to the ſine of che Suns true — | Boat 1 


Therefote look the Corner 


lick is 38* 28“ 9,3831 
10 


19, 417683 
$9,623852 


Amplitude, which is 247.94; 
the M a tude being \ſubRfaRed frogythe true) 
nder is O5* $4 the Yaruy ite found. 


To find the eg Amplitude | 8 Euler. 


Extend it f the 
Lattitude 38 287 e fine of he Suns Declination 15 10%% the 
ſame extent a lyed from Radius, or fine of 99, will reich to the five 
of the Suns ti ue Ny By 2 | 


7 101 1a 


. 8 4 22 
$.< 1 be 4 n * 8 * = — ts 
* d —— 2 £5 8 
45 * * — * 


2 a n . a 6. * n * r 288 x 8 . : 
* * n * * E * S hk 9 Me 3 8 N = I * * — 
833 9 * <3 GE OED 2 N » he Sg SIE” 


WOO Ow = J * : — ESE C by” ” 
2 . "462. ; | 25 X / 25 * 2 * 1 
; * PR as © v0 
- þ 2 
8 ; 77 
* * 4 + » , 8 
- 1 4 * * 
Fl - 
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ET. : 5 i 2 Ul - ' 
24 3 294 $11 lo bt. 901 een 1010 T 
” —_— * n 8 ** 2 
I nee 
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nd the true Ampliende iy the Plein Scale. 


-; Firſt, Draw the line A N dn wich the Radiox of vb Set; and 
upon C a8 « Center; draw the Arch RE AA then rakeahe:Comple- _ 
ment of the Eittitude out of the line of Chord, which is 39 aB/;and | 


ſet it off 
15 pe” 4001 2101 121 T 


1 8 0 — * " # 
4 2 71 9. 211022 
1 6 
2 * 18, N 


. 


- þ * ? L % 
; 8 * "9% if 2 4 - ” 7 — 87 ” 
* : _- 
6 "©. | - "O) j * 
* * : 4 / — 4 | #3 * g Wy ' 7 
* : L # 4 . » d 4 7 3 


from A to E; then draw the line E C, which doth repreſent the Equa- 
tor; then take the declination of the Sun from the line of Chords, 
Which is 15 107; and becauſe it is Nortbeily, ſet it from E to D, then 
draw the line D © parrallel to E C, which doth repreſent the parrallel 
of the declination of the Sun; and from the point ©, draw the line © 
F patrallel to C Z, and the Ark intercepted between Z and F, being 
meaſured in the line of Chords, you will find to be 24 524, fro 
which ſubſtra& the Magnettical Amplitude found by Obſervation, and 
the remainer is the Variation. ; 

The Variation of the Compaſs being thus found ſeveral wayes, yet 
it is of abſolute neceſſity to know which way to caſt it ; fox otherwiſe 
there May accrue an intollerable error. 

Therefore for the prevention of which, you may obſerve theſe fol- 
bowing Rules. * "£3 
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1. By 


yy 


TY of 


_ 8 14 18 
nner. * 
| 1. By 
” " o _— N 
120 Ay. 


Au. We 


_ EU SY) ROWS 1. 


by. af 1 5 YL l vs A 
5 $ . EV.” IRS 
* D 5 3 1 ny 
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A "4 
; 5 * * 
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: 
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. t * . h .. 5 ay N 6 | 4 o ay 
n |» 4 1 | * 
r ATTY 1153 4Jot 514; 1 

1-4 
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thi { bſe Vati e e A imut R. 
Hes #4 77 4 #1 5 — te — ens ri os” ** : ; 
the 10renoon, ihn 
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* 
7 
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4 
1 
1 1 


culstion) from the 
gnetical Azirtiu th, 


North part of the Meridien, be greater t 


1, If, che' Angle" of dhe Suns Aximurh (by 
(by obſervation) then is the Variation Eefterly. 


2. UN of the Suns Aximuth, from the North part of the 
Meridian, be Heſs than the Mixdertieet, 0. ig the'Vatiation We- 
EEC 0503 6401522074 its 


, Ane, 

N L kk £43] . 242 4 $4430 4 > 1217 
3. If the Suns Azimuth, from the North part of the Meridian, be 

greater then the Maguetticat, then'tsthe Variation Wekterly. 


4% If che Suns Aziquth, from the North of the Meridian, be leſs 
then che Magnetical;" then is the Variation Eafteily, ß. 
| | Example, nc - | F 
Suppoſe on the fourth of Jun 166g. in the forendon, (the Fund De- 
clination being 23 227 North, in dhe North Lattitude of 51 327 
I (er the Sun with my Azimuth Compaſs, and find his Magnettical A- 
zimuth zo be $6* 04* from the North; being 25 58” above the Hori- 
zon ; at the ſame time the Suns true Aximath by Calculation, is $4* 
zot 1 the 1 1 * * . 
_ The diftere! theſe Azimuths ( is the Vuistion) is 01* 
34 T des eee the'Compa — enen , | 
lehr, dec rue the 2 tion being made in the fore- 
noon, and I find the Suns true Azimuth (ftom the North part of the 
Meridian) to be leſs then the Magnertical, according to the ſecond 
Rule 102» ;. 9 N i . 12 Ry 2 5 I 
9 aforeghine- ;. ali. ©" EE a0ytr, 2. 22 


1244 00 211 
Admid that in the afternoon, gt the ſame time that I ind the Suns 
true n be 104 od”, I find big Magnettical to be 5 ef 
from the Fo. 13 D ne Ali 414 > 125 
The difference is 0g* cd, demand which va) the Ohe 95 
ties? Fine goits S541) 101 F791 9% r einne * 
' Anſw, Weſterly, becauſe the 2 9 955 being made in ＋ . ter- 
noon, I find the Suns Azimuth;from the North, to be greater then the 
Magnentical, according to the third Role, TOM 
| 33 8 b 2 Note, 


* 
— 


< 2 5 pk * 
* edn, £: MEER eh vo 
7 * x 2 42d % - 
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FE. Rube faking the, Farition Re. 

Note, Theſe four Rules for caſtin the ery by 2 
of the Suns Azimuth ate is well practiſeable as &= 
de and are proper, e eclina bees ge 2 ether. 
ly, or Southetl7). «NING 4205 1h 


2, By the Seeed of tlie Amplitude. 1 
Ai. Hun Riſang, - (ngi22vindds we) 


1. "If >. 8 1 Beereß t. the North. Mok th 
Meridian, then the i Angle EE isthe 0 No pſt 1 is 


2. If the Suns Amplitude be farther from the North — 0þ the 
Meridias, then the MT 2 then! 18 the TINnry ye 


”-. 


| "At: Som-Seving... Ing. N 
2 5 "If the 5 Amplitude be neayer to. "the ae 15 mY Mes 


dia, then the Magnettical, then is the Variatio erly, 


4. If the Suns Amplitude be farther from the North part of the Me- 
Raten; then, the e Megnettical, then is the e Weſterly, 


| Example. w__ 20 2 70 
54 that by the Azimuth Compaſs, at. Sun Fl „I find the 
Maenettical Amplitude to be 19 deg. o min. and the Suns tfue Am- 
plitude to be 24 deg, oo min, from the Wal Natel, I demand 
Ecko Rate Ban lbenno niſin th 8 
uſw. rly gt by ain — at ttio the Sans 
the hind Ky 0 nearer tothe Noth, then the log ns Gaal, aceprding to 
thir K 


Having, by the former Rules, found the quentity and liq the 
Variation, it yet remains, that there be. ſome direQtions for rectifying | 


the Couxſ E. 


"The manner thac I {hall bete fer down, is performed by a Ovonipaſe- 
Chard, havin ing degrees on the limb, nod a pair of Compaſſes, which 
though) it be Mechanical, yet it's facile and demonſtrative, and in my 
Opimon, exact enough for Nautica Mes. 

But before we deliver the Rule for Operation, it mill not be amiſs; 
for 4 7 75 ſake, to give theſt cantions,”' © * 

1. That when 1 man N iſpectt the North part of the Hori. 


2z0n, 


HJ 


fore,” 


, 2 <9 * SR * 5 * T 4 f "a 2 f 5 he 
n , k ws A « 

ee is on hiS'ight ha 

12 4 when the North polary 


the chew poiuts]/Nary; n 
verdi ben abe; Vatistion 


ſame teaſon, if the ariation b 
2. That in che uſe of be. t 
0 see 


ſerve, that you — San d Poigt d f 13 ol 2 
from you, 199968 37855 . e 1 
: redily aſpecQ} & courſe ly Tg. N 12d ab W045 


| The Rule. & 
nas, 5 onion age * 5 


directed) and placing © cal Rumb or Courſe; 
if the Variation 8 erl 75 foot towards the right 


hand, hot if ie be Welter, go. he lt th mae Fate ee 


the the 
North or South either Eaſterly'or Weſterly, the e and Auer 
of the Vuijation being allowed. . in 2 oth | 
51 4 THY t 2 e, de 286 32 

5 er? 575 F oll 9 

1. Let the Magnertical Rutab, or Puine of. — ie Compaſt;be Nonh- 
Eaft, aud the Variation 10 degrees Eofterly, 1 I demand. the true 
- Rumb?* 

The Chird tying, 45 is directed, take dhe emen of to'degrees; 
between the Comps, and | ice ir five the North Eaſt toward the 
right” hand, becauſe the Variation'is Eaſterly;*thar'f ſhews the true 
Coutſe to be North Eaſt 55 degrees, * 
© 2, Lerthe'Courſest the Compaſs, be Weſt and by South, Ci. .) 
S. W. 10 deg. and th ** ariation 10 es n a be- 


t ue Run 
der 
x the c Soon Ir hone K Rumb 


demand 
Ire c. the Extend of 10 deer, 
it from W. and by S. towar 
to be S. W. 88 deg. 45 min. 


Let the Magnettical Rumb be Weſt, and the Vatiation 10 deg, 
| Eafterly, 1 demand the true Courſe ? 

Fake the extent of 10 degrees, as before, ſet it off from the Weſt 
towards the tight hand, it gives the true Rumb North Weſt 80 deg« 
oo min. 4 


4. Let 


4. Let dhe eric Ban be. 1.5 rep 
* „Lanta the: . Rum * 
left bands becauſe rhe W es 
N. W. za deg; 300, Bale 01621 = 
wks Let the Courſe; by the d w—_— the Virinion i to deg.” 


J> J. I demand the true 2 
Tl 8 of the Yajiation 0 degt , place it from the 


c bens, del 'hand, ” Go hen umb to S. W. 90 
degrees. - WK ad 


The weſcription of. the Kunene, 


e Ee, becauſe the B 
of he ei concluſions ate. perfos 


The Compaſs is like a Meridian Ste, eit the Chard di- 
vided into 360 degrees. Alſa it b black lines drawn on the 
infide of the — and two threads or Liite ſtrings ſtretched from the 

thoſe lines, cloſs under the Slaſs, each other at 


ed 
open; cke Cloſe gy — 


through, the open one bath a. thread in the middle of in mene 

the Sun in the time of Obierretion oi the Amplitude. 
Alſe the ſaid Sights ſexve for ſupportets of the-EquinoQiial Circles, 
which Circle bath two Axeltrees dzametrically o and a Qua- 
drant 2 Lr the Fight, uſeful to tectiſie 


e * rt 24 4s 
7 85 85 the Conte of this 1 y i Cie, en 


ping 992 7 2 60 
J be orld. 8 
| 5 — ade age thus iel, 22 theſe llovin coves, 
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1 . A en. ert 0 


he a 


N = erformance here oh, ce werden no more but the to 
| Footy re of exch ſide of the Bor. Therefore 
or bo Nh . "por; cke Pech, de ub in the 


he $03 e trop un gh che reagent the 


again No r RAI GH gb ill c 
e e Mggnetgicy Fs plity in, Sie Ale 


South yaa ; * 
The manner of working 2 e find the Variation 


you W1 ed in the uſe of t "a MF 
| 2. To find the Hhenerrical 


| Az 


| * bei 
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in the Zenith, then you muſt turn down the Axis, ſo that it be par- 
rallel to the Horizon, and then note when the ſhadow of the Axis 
falleth upon the Tine that is in the middle of the Box, or diamiter that 
paſleth croſs the EquinaRialTircle, and at the ſame time will be· cut 
the Variation 4 North os South point of the Compaſs) by the 
line within the | r | 


4. To find the hour of the day in all pla- 


ces of the World by the Equi- ; 
nmoctial Compaſs. 


Fot the performance of this concluſion, you muſt rectiſie the Equi- 


noRial Circle, 2 the degiee of Latitude on the Quadrant, to 
— 4 og he Circle being thus tectiſied, turn the Axis 
right over the North and South points of the Card, with the higheſt 
end of it toward the elevated Pole; if it be in North Latitude, the Sun 
having North declination, then the hour of the day will be ſhadowed 
by the Axis, upon the upper ſide of the EquinoRial Circle : But if the 
Sun hath South Declination, (that is on the other fide of the Equi- 
noctial) then you muſt look gn Ah unden fd of the EquinoRial Cir- 
cle, for the hour of tha f Tbe ſame ie to be underſtood in 
dae: if North Peres on the under ide of the esel 
e; mation, on under lid t inoctial 
Circle for the hqup of the day. y. 
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5. To know iſ the Sun be in the Zenith (or 


not) by the Equinoctiat Compaſs. 
Fot the performance hereof, you muſt erect the Axis perpendicu. 


uur, and put the Quadrant 8 degrees, the Inſtrument being 


in this Poſition; if the Sun be in the Tenith, then will the Axis caſt 
no ſhadow at all to the foot of it; but if it want any thing of the Ze 
nith, then direct the Axis toward the Sun, until it hath no ſhadow, 
and then you may perceive by the degrees on the Quadrant, how much 
U wants thereof, | 


Cc The 


LE - nd "= 8 3 eb R F W 3 9 * 322 1488 Go Rs „„ * 
_ a * — 4 ; rs e Sf , % 3 ; F * + . ie. 5 8 N 2 WY . * 
7 : - 2 BR) : 
. * Pd . 1 
pa 2 
F — — — 5 
* - . 
q 4 'The D | ? | IT thi Semi-4 1 cle ; 
# 94 * 8 4 — — + — \ -= it cot - 
N b | " s i — 


The Deſcription of the Hemi circle. 


9 | 
This Inſtrument is made in Wood, and intended rincipally for Sea 
Obſervations. It derives its name from his form, Veins in half Cir. 
cle, containing 180 degrees upon the Limb, which ate numbted from 
the middle, both wayes, with 10, 20, 30,to 90, and ſubdivided into 
minutes by Diagonal Lines and Concentrick Circles. T7 

Oa the Diameter of this W a Compaſs Box, con- 


taining a Needle with 2 Fly, croſſed wick tro Diatiiters it right An- 


gles, repreſenting the. four Cardinal Points. Like wiſe on the infide 
of the Box, ate drawn fout black lines, and from the ends of them 
are two Threads, or Lute· ſtrings ſtretched cloſe under the glaſs, - Fur- 
thermore,. in the Center of the Semi- circle, is placed an Index; with 
an Erect Sight, and an Hypothenuſal Thread, as.it is repteſented in 


the following Figure, - 5 
The Figurè of the Semi circle. 


22 


This Ioſtrument is more antient then the Azimuth Com ſs, al- 
though it be not ſo commodious for uſe ; for in the time of Obſervati- 
on, italwayes ought to be in an Horizontal Poſition, from which (as 
commonly uſed) it is altered by reaſon of the Ships unſteady motion; 
and for that reaſon, renders the Obſervation not altogether ſo true as 
the Azimuth Compaſs, . f The 
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it. The uſe of this Inſtrument, is chiefly to obſetve the Migtettical 
ad | amplitude and Azimuth cf the Spt. el 
to 


1. For Obſervation of the Amplitude. 


looms through, the perpendicular 


contrary. e | % p * 4 W % 4 
1 


W 3 


2. For the Obſervation of the Azimuth, 


The Inſtrument lying parrallel to the Horizon, turp the Arch to- 
wards the Sun, ſetting the Center to the Nortti or South points of the 
Fly, (according to the Suns Coaſt) and rectiſie it by the lines ip the 
Box, then turn the Index towards the Sun, until the ſhadow of the 
Hypothenuſal thread falls upon the fiducial line.drawn thereon ;- at 
the ſame time is ſhown upon the Limb, the degrees and minutes of 
the Suns Magnettieal Azimuth from the North or South;either Eafter- - 
ly or Weſterly, according to the time of the Obſervation, before or 
- after noon. 
If at any time happen, that the Suns Magnettical Azimuth be more 
bo 
then 90 degrees from the North or South, then turn the Iaſtrument a- 
125 Quadtant, or 90 degrees, and rectiſie the Center of the 
Inſttument to the Eaſt or Welt points of the Fly, (according to the | 
ſcaſon of the Obſervation before or after noon) the degrees and mi- 4 
nutes interſected by the Index, 2 Suns diſtance from the Eaſt or p 
C2 We 
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195 The Defeription and Uſe of che Suni circle. 
Weſt points of the Compaſs, which added or ſubſtracted, to or from 
ga degrees, will give the r n Azimuth from the North or 
South, according to the Sun CDf tk. 
If any thing, through brevity, ſeem obſcure in the uſe of this Inftru- 
ment, I refer you, for further ſarisfsRion, to the precedent Diſcourſe 
of the Azimuth Compaſs, and likewiſe for the working of your Ob- 
ſervations, where this matter is handled more at large: 2 
And ſometimes there is uſe. made of · an ordinary Meridian Com- 
paſs, with two fights on each fide of the Box, and is commonly called 
an Amplitude Compaſs, .ix being capableof taking the Magnertical Am- 
plitude of the Sun, which is thus to be adi | 8 
If the Obſervation is to be taken in the morning, at the og of the 
Sun, then muſt you turn the Sights toward the Sun, wich the c — 
next your eye, until you juſt cut the body of the Sun with the in 
the open ſight ; then at that vety time look within the Box, and the 
black line that is undet the open fight, will ſhew the degree of the 
Sons Magnettical Amplitude, either to the Nogthward or Southward 
of the Eaſt or Weſt point of the Compaſs, according to the ſeaſon of 
on 3 the motning ox evening, and alſo the time 
year. | 75 2 


| © W/ 


The 8 Univerſal 


This Inſttument conſiſis chiefly of two Rings, cloſely fitting icin 
eich other, and a Bridge, and is made eithet of Braſg ot Silver, 
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The outtetmoſt Ring, repreſents the Solthnial Colure, and on the. 
foteſide, has one of its _ · divided into 90 degrees; like- 
wiſe on the back fide a Semi-circle is divided into the like number 
of degrees from the Hole or Center in the circumference ; on the Coi- 

icy of this Ring is fitted 8 Nut (with a Wyer Ring to it) having 
: fn line drawn in the middle of it, to remove to any.of the de- 
ces on the foreſide, | The: 


_- 


v8 The D he a Ueof he N- Dia. 
The inner Ring (when they are open at right angles) repreſents 
the Equinoctial Citele, on the infide of which. is dtuwn d line in the 
very midſt, and thereon ate divided t into halves and quar- 
ters, and are numbred with their proper figures on the upper ſide of this 


1 he Bridge repreſents the Axis of the World, in the middle where. ' 
of there is cut a long lit, on whoſe edges, upon one {ide are placed 
the dayes of the month, on the other the degrees of the Suns Decli- 
nation; upon the Bridge is contrived « ſliding Nut, which direRs a 
ſmall plate moving within the ſlit; this plate is croſled with a fine di- 
viſion, and in the mid thereof is drill'd a ſmall hole, 


The Uſe of the Ring-Dial.. | 
To find the Hour of the Day, 8 


Place the hole that is in the ſmall plate, in the Bridge, to the day 
of the month, or the Suns Declination (to either of them that firſt oc- 
cuts to your memory) and ſet the Nut upon the convexity of the 
outer Ring, to the degrees of the places Lautude (whither Northerly 
or Southerly) on the foreſide of the Ring; open the Rings to right 
Angles, and then having the Inſtrument on your finger, turn the up- 
per end of the Bridge towards the elevated Pole, and place it a broad 
ſide againſt the Sun, that bis Rayes may the better tranſpeirce the lit- 
tle hole; then turn the Inſtrument to or from the Sun, until the Sun 
beams (by the little hole) fall exactly upon the line drawn on the in- 

fide of the Equinoctial ot inner Ring, is ſhown the hour of the day ex- 
actly, according to the capacity of the Inſtrument. 5 
The dividing the degrees of the Suns Declination on the Bridge of 
this Inſtrument (which I purpoſely in it) is Geometrically deſcribed 
by the worthy Mr, Edward right, in his Correction of Errors, who, I 
think, was the firſt contriver of this Univerſal Dial, although differing 
from this here diſcoutſed PPP. 


xÞ 


To find the Suns Altitude. 
To rere this, you muſt firſt ſet the line in the midR df the Nut, 


upon the outer Ring, to the beginning of the Yegrees' on the forefide 
of the ſame, then put a pin into the Center hole, and hanging the Di- 
al upon your finger, turn the edge of the outer Ring towards the Sun, 

: ſo 
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fo a8 the ſhadow of the Pip may fall upon the divifiagFon the backfide, | 
rare of degrees tere. by the ſhadow, Rees at” ' 
titude. | a 2 


To find the V-giatiin#) the Ripg-Dial, bring frteh an @ Meridian Compaſs, 
This Inftrumgnt may de ſo fitted to a Meridian ſs, as toſhew . 
both the quantity and quility of the Vazintion, * facility, by 
inſpection only, at any hour of the d. 
To perform this, the limb of the Chard otight to be divided into 
360 degrees, and the inſide of the Gs Box into four equal parts, 
drive zt 


having four perpen r ling upon the Box over the 
Glaſs, is a ae off Braſs 46 pe fitted reſpecting the Mes 
drawn within the Bo; int Wok this plate the Dial is to ſtand 


perpendicularly, upon  a6s with a Nut contrived for the 


ectification of the Ringh, which is to be placed to the degrees divid- 
ed 2 * foreſide of theoutward Ring, oppoſite to thoſe formerly de- 
ſciibed- i io 7 


plein the Bridg to the day of the month, 
ley, and rectiſie them to the Latitude 
path, from the foot laſt deſcribed, and 
lready.ſhown, and then keeping the ſpot - 
the middle of the Equinoctial Ring, 

. nes ig the Box, under the braſs Plate, do 

repreſent the true North and South parts of the Meridian of the place, 
therfore ſuddenly caſt your eyes upon the North point of the Compaſs, 


of degrees,cut-by the limb of the Chard) for the ſame is the Variation, 
which is naturally and lively demonſtrated by this Inftrument, both in 
the quantity Md quality, either to the Eaftward or Weliward of the 
on, MPI OOO TI . 
TTL G44 $ "Example. 2124 138. 
Suppoſe that at any time, baving found the hour of the day by this 
Inſtrument, you diſcover the North point of the Compaſs,to ſweive to 
the Weſtward of the black line, and two degrees to be intercepted on- 
the Limb of the Chard ; this ſhews the Variation to be two degrees _ 
Wefterly :- and on the contrary, if ard? Notth point had ſverved the 
ſame number of degrees to the Eaſt ward of the Line, then had the Va-" 
riation been two degrees Eafterly, The 


and obſerve how it re from the black line (and note the quantity 


3 20⁰ | gf. cla. 
The Figure of the C roſs-Staf? 


The Deſcription of the Croſs-Staff, 


© This Iaſttument is of ſome anti ty in Navigation, and is common- 
ly uſed at Sea, to take the Altitude of che Sun or Stars, whichit per- 
y if it be leſs then go degrees, 


forms with ſufficient exactneſt, eſpeciall 
but if it exceed 6o, it is not ſo certain, by reafon of the length of the 
„ (mallaeſs of the graduations on the Suff 6 


Th 1 mal, four 35 0 of Box 4" 


peu Tree, and gr. | on Gebert de, with degrees and t. 
tes. 4 
The Cds, 3 are fry the ſame Wood 
with the Staff, of 2 le oi and of 
the Graduations, fitted to li 
ing, or ſecond motion 


On one ſide of the of the Suff the Graduations begin about three degrees, 
and proceeding towards the Center, orthe end, increaſe by every ten 
minutes, to ten degrees, and this fide is called the ten fide, and the 
Croſs _—_ belonging g (the ſhorteſt of the four) the tel Croſs, whoſe 
whole 60 (if rightly made; and * Staff truly divided} ſhall 
reach on de from 10*, unto 8* 314, and his hall length from 109 
to 9 x10, 

On another fide of 2 Staff, the divifions in at about 10 degrees, 


and to 30 2. this is call'd the thirty fide, and 
its Croſs the thirty Croſs, whoſe whole length ſhould 9 be this de 


| * be deg. to 19 deg 47 min. and the bale length from 30 deg. to 


deg. 52 ane veg 


aduations begin about 20 deg. and increaſe to- 
ward LI eye e of the Staff 40 60 deg. this is named the ſixty fide, 
| and the Croſs peculiat to this fide, is called the fixty Croſs, whoſe 


whole length ought to reach ied this fide from 60 deg. to 30 deg. and 
the half Wg om e 40 deg. 13 min. dh 
— — fi + bath the diviſions beginning at 30 


The temaivigg, 1A 
| deg. and incregiu ards to 90 deg. from thence it is named the 
1 fide, 2 2 i ins (the loageſt) the nint Croſy, whoſe whole 


from 50 to 36® 52), and the half length from 30“ 
EY from. the Center of the Staff, to the beginning of the 
e vis. to 900. 
Sometimes the ſeveril ſides of. the Staff are numbred likewiſe with 
their Complements to. 507% in (mall figures, viz, at 90 Rand, o 
inſt 80 10% at 70" ſtands 207, ſo of the reſt. 
The uſe of this reverſion, is to take the Complement of the Alti- 
tude or Zenith diſtance from the Staff, readily without ſubfizaQien. | 
There are two Wayesprincipally for the graduating a Croſs Staff 
by Geometrical Proje&tion, the; other by Arithmetical OO Ig 
I will give you en Example of the latter, * Which you may divide any 
Staff, ot at leaſt be able to examine one that is already graduated, 


4 Dd Example 


hos £35, Shes 


Suppoſe Un weth'sf the fixty' Cidfs te We f igchve, andthe 
hilf length 5 54 inches, I deſite ro know the diRtanice-vf - frotw 
rhe Center ot t of- ptopottiobał to this a the Croſs; : Take 
2 s of 45® 305 that is 22 4. : 1 

The Anology 6 85 A 
As the Tan 1 Pr ON dne 15.715 
is the 2 1 of the Crols 5 7 inches „ Log. 9.70975? 
to is Radius | 1 
to the diſtance required 12.16 inches e 


This gives the diſtance from the Center vf the Staff to the diviſion, diviſion, 


repreſenting 45 307, to be 12,x6- or. 125) inches, * r 

But if you do pu putpoſe.to to graduite a Staff, the mois ready aud expe 
dire way, is to divide the half length of "he Gels into 100 bt 1600 
equal parts, and taking onely the Tangent Complement ef half the 
Angle required out of 4 Canon of natural Sines he Fee pm | 


SUN Frl. . *£ 4608p 2 edy4 5 

Sy FE „ as 3 the = length of the 0 Gul + 67 Fat Inches, the 
its required to know the diftance from the Center to 45 30% 

The balf length of the Croſs: being divided inte 4000 
(or into is many. as conveniency adants of, the feſt fiipputs! 
ment) look into the Tables of natural Tangenits,” 
Complement of 22 45% (the : of 4) 3%) and you will 
then cutting off two figures towatds the, right hand, the 
2384, ſhews the number of equal parts ( whereof the half Col con- 
tains 1000) Which muſt be 8 to ſet off the e the Cen- 
ter to 45 30% thut is twice che half length of the Croſs, ind 384 parts 

over. 


The like you may perform for any other degree, to every tenth or 
fifth minute, or leſs, according as the Staff will admit of the diviſions ; 
and as you ſee in the example of this Croſs, fo the like may be per- 
formed for wy Croſs of chat length ſoever. - 
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"Tie Uſe of the Crofs-Staff, 


o take a forward Obſeryaciou'of the Suns 
5 150 Meridian Altitude at Sea. 


do * to ei the Meridian Altitude at Sex, in refe- 
Tray of the places Latitude, it is convenient that 


Mp 


' yoube your ſelf for your Obſervation, fatne competent time 
55 bs 


| hindering e 


chen is your at 


— 


conſidet what the e dale Altitude may be eſti- 
mated to be that day; accordingly to thoſe Crofles that may be 

moſt dent to your purpoſe, 
. ſe th daß Alutude for that day el udged to be 20 
hen uſe the thirty fide of the Staff, — the thirty Croſs ; if 


ir is thou t will be 30 93 555 then take the fixty Croſs ; but if it 
be eki in d to exceed both, then the niory Croſs is molt proper for 
your ue. 


There bee requiſite fit to be underſtood before you proceed to 
Obſeryation, and that is, how to place your fore-ltaff to your eye, to 
prevent an error mentioned by Mr, rich, in his Corvellion of Errors, 
to avoid which,” take theſe few We 

Firſt, Place the Center of the Staff at A? to the outſide of the Cor- 
ner of your eye, as near your eye as convenieorly you can, Without 
letting the end reſi ow your eye bone, reſpect · 

Center, and cauſe the viſüal Rayes to con- 
elt drawn on each ſide of the Crofs-Staff,and 
placed for Obſervstion; but becauſe this 

place is ee a x Nite to be deſcribed, and perhaps that 
which is already ſaid, 57 not be ſo,obvious to the Reader as I could 
gy it; 1will thereforegive an eaſie demonſtration which may be ve- 

tifiedby\ 1 * 
Mp 4 0 R of ajl ſatisfied your ſelf in the truth of the diviſions on 
the Staff, and "likewiſe of the exict ſength, and half length of your 
Croſſes, 'then t on the ſixty Croſs, an lace i it to 30 on his proper 
fide, and alſo flip on the ninty. Cioſs parallel with the former, and put 
thit ro 30% lixewiſe on his pecufiar gtadustions, then bring the end of 
the Staff to the corner of your eye (as is directed) and remove it ſome- 
what higher or lower until you ſee each end of the two Croſſes at once 
exactly to concur and agree With the _— lines proceeding from your 
Da 2 Se; 
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: eye; thit is the place for your Staff in time of Obſervation, and thay 
; eaſily be found by frequipt ri. © 
Having thus prepared fot your Obſervation, and acquainted your 
ſelf wich the poſitute of your Ipſtrument, 5 the Deck, uin 
your fact towards the Sun, ind place your Staff to ydur eye, holding 
the Vane a8 upright as you can, look at the upper end of your Croſs, 
as at C for the Sun, and at the lower at B, for the Horizon; but if 
the Ses obſcure the Horizon from the Sight, then remove. the Crols a 
Little fartber from your eye; but if on the contrary your ſight do not 
extend e e it the Skie only appears inſtead there- 
of, then move the Croſe 2 little nearer your eye, until . | 
thereof you ſee. the Center of the Sun, and by the lower the Horizon 
exactly at the ſame time, then have your eye lr the proper fide of 
he ea ou Croſs pon uh) tho Sung preſent Altitude will be 
cut by the ſome ; and this, if it were for one fingle Obſervation either 
of the San, or any Celeſtial. body mere ſuffcien t... 
But the Suns greateſt Altitude being that you are 1 
you muſt therefore wait, making Obſervation as your ju | 
direR you, until the Sun be upon the Meridian, Rill ſliding the Croſs 
nearer your eye 88 the Sun riſes, until wg perceive him to be at the 
higheſt ; for ſoſoon a8 the Sun is to the Weſtyard of the Mexidi- 
an, and falling, if you make Obſeryation again, you will find the 
Sea to. obſcure the Horizon from. your ſight, and then in no ciſe re- 
move your Croſs, but letit remain fix d, and finiſh your Obſervation 
Eben gib bat fide of the Staff belonging, to the 
en. caſt. your eye upon that ſide of the Staff onging. to th 
Croſs you uſe, the. eee minutes cut thereby: and nun br d with 
larger figures (decreaſing alwayes from the Center of the Staff): gives 
the Suns Meridional Altitude, and the ſmall figures underneath the 
Complement of the Altitude, or the Zenith diſtance, TY 
In obſervipg forward by the Croſs-ſaff, tis uſual to have 8 piece of 
red Glaſs to defend the fight from the luſtre of the Fun in time of Ob- 
ſervation. | 515 Cay 
{'Twould, in my opinion, be. better to have the Glaſs fitted in a 
piece oi Braſs, and ſo to put upon the end cf any the Croſſes as oc- 
cafion requires; thus much ſot a forward Obſervation. }], -.1, . _ 
Alter the ſame manner you mult obſerve the Altitude of the Stars. 
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To mals @ backward Obſervation of the S Ai. 
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He Dor rel To 1 1 eerie lavoy) do ond 
Theſe Obſeryations are frequeat-at Seq, .. wich he eter: 
nave on Vine to ix upon 
hy Center of your N elſe a ſliding one according to the. Dutch 
faſhion. ob ri oe! Wei YU MF, 
Likewiſe there i5 x Skvoe of Briſs to fit bh th tie thd of the Croſſes, 
, e inthe Quadrant, and o- 
ufe of theſe Contrivances. 


dow made | th P e C1 1. | part of 
the ſight in the Horizon Vane, ther ook through that fight for the Ho- 
rizon ] But if the Sea obſcure the Horizon -from'your-fighe,” themre- 


move your Croſs a little farther from the Horizon Vane. but if on the 
cont ; » your nn as the Horizon, but the 


Skie only appears inſtead thereof, then remove the Croſs nearer to 
the Horizon Vane, till you ſee the (hadowfall _ his due place; and 
ron exactly at the ſame time, then have you the Suns 
reſent F-93053 27! ..4 Nn Ser 16 31 
"If you obſerve for the Latitude, you muſt reiterate your Obſervati. 
ons is before,” and when you perceive the Sun to be paſt the Meridian, 
deſiſt : and concluding your Obſervation, account your degrees and 
minutes either of the Altitude, or its Complement, as is before 
neo | bf 
if any defire-to uſe the Staff in « backwatd Obſervation; after the 
Dutch faſhion, the beſt way is to have « Horizon Vine to flide'evenly 
upon the Staff, and then all the variety fromthe former manner of 
Obſervation will bethisp viz. ͥ(ꝗb 061i? | 
Place any of your Crofles, that you intend'to uſe, upon the Center 
of the Staff, tnrming'the Nut inwards, then ſlide on your Horizon 
Vane with the Nut outwards, and fix on the Braſs ſhove to the lower 
end of your Croſs; then Noceed with your Obſervarioniin allasſpects 
as before, and the degrees and minutes cut by the inner edge of the 
Horizon 
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Horizon Vane, upon whe fide — the Croſs you. uſe, is the Suns | 
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Tbert is a ſecond contrivance of the Croſs:Staff, Þhich 


min ſome i more convenient then the ormer, - 
Ee cummoniy uſed 7 


Amme ade] arc alf 


- thats cond cancrirance dickere line f lon ith palate aj 
ing divided and figured after the ſame otder,. only ĩnſtead of the ſeve- 


$i Bes uſual mannex ; 01 10 
E fix hare e the pho nearer 49 ingui 
* the e ures 30, the next two with 1 55 * with 90 


orion fitted-to this much like OS e 5 


te chi lee h ln, 1755 


nne 
be long Tranſum ſupplies abe place of the 305.6 p, and 50 tales, 
by the help of the tyo Vanes ſliding thereon . As ſuppoſe you had oc- 
caſion to make uſe of the thirty Croſs, then place the:Vanes on the 
Tranſum to the givifions under 30, and 30 ech fide uf the Staff; 
and then by removing your Tran ſum to and fro: obſerve your 
Alcitydeby the edges of the two Vanes, after the ſame manner as you 
do with the thirty Groſs, on the ordinary Croſs-Steff, And the ſame 
is to be undetſtood of the reſt of the Croſſes, ſo that with this diſtin- 
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Rion laſt noted, thig/cptaujvance of the Croſs · Staff is en uſeful ag:any | 


other, ig all reſpects and; vatieties whatſoever}: Beldeg:you ard not 
here txoubled, to (hifs your Croſſes, in caſe Altitude ſhould : de- 
ceive you; (which ſometimes bappens) an may chance to be the oc- 
eiſion of looſing an Obſeavation:; but in this Inſtrument the Cxoſſes 
bi 1 nete Dag by removing as Vines fo your. . 
1¹¹ reer, 

Nen, That you my men wo! ere or lower edge of the 
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ugh /hich you ire to look for 
te ot rents the Sight 


ks Arches the e, noted with-d My is * ide 6r Arch, 
becauſe jt uſually cont but 60 it is of a ſmall Radius kd- 


- viſedly ſo 29 forthe more of the Vane B thereon, 
that ihe ſhadow thereof falling be 2 ter V A, at this ſhore 
diſtance, might become ie it 7 picuous to the 
eye of the Obſerver. 2 | 

This Arch is — divided | 3 and 
numbred dom ide er end of the Areh dow | 5 * 2 
artition 5 upper the 
norms be ern And che is the 


de ins Arc 
Alriqnde f 


Com | mes this Arch'as figured with _ 

the Altitude, the Tin uber werde towards the higher 

end 5 the Arch with 5, 10,1% . dc but this i is not frequent | 
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The grester Arch hete denominated me the ſetters fig, i is nominated © 
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tes, the limb whereof is of '2 
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Baieg part of the limb of this. Arch, as tis uſually det 


the 
Quadrant, esch degtee being ſubdivided inte minutes: upon the _ 
plein of this Atch are deſcribed fix Concentrick Circlez;and are noted 
with the figures 1, 2, 3, 4 5% 6 And in the limits of each degree are 
drawn to Diagonals interſecting theſe Citeles; and thoſe two D 
. divide each degree into two parts, vd. into 30 minutes, and the 
ncentrick Circles ſubdivide each gf theſe Disgonals repreſenting. 


8 
e- 
tote the fitſt ĩnterſection at 5, 13 miautes; the ſecond at 10, is 10 
minutes; the third at 15, is x5 minutes; the fourth at 20, is 20 mi- 
nutes; at 25, 25 minutes; at 30, is 30 minutes. The fiiſt again at 
35, is 35 minutes; the ſecand at 45; is 45 minutes; at 50, is Fo mi- 
- Dutes ; and at 60, 6o minutes or 1 degree in the Margent; and the 
like is to be underſtood of the reſt ; alwaye$48 they aſcend, increaſing 


_ 39 minutes into ſix other parts, being five minutes x piece j ther 


5 minuteg, | 25 
And take this for a general Rule, firſt count how many Concentrick 
there are, which are uſually. fix; and are to be computed 43 is here 
ſhown and noted by the figures at the end of this Scheme, then ſee bow 
many Diagonal lines are drawn within the extent of esch degree, which 
ate cammonly two, 48 in »thip repreſentation, - (ſometimes for the 
mote curious, there are five drawn Within this limit) then multiply 
the number of Concenttick Circles, by the number of Diagonals in 
| | A one 
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4 This Inſtrument is ſeldom uſed upon any other occaſion, then to 
\ 6bſetve_the Says Meridian Altitude, which to performy we will 
b | wy 


then t 


of; that Arch, being 55 and. 0, are more then the Meridian Altitude; 
' 2d likewiſe to place the Vane at go'or 55 at the lower end of the 


vi 


of, then you muſt uſe the very exttemities of the 30 Arch, and there- 
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gree (which is rate) five, then 
30, by whichif you divide 


nen v2 min, 1 deg. 4 min. 
E like is to be unde of the reſt, 


| ' The Uſe of the. Raidrant; 
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briefly deſcti | P 5 
| Firſt, Put on the Hoxizon Vane on the end of the Quadrant at A, 
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By 


then tp place the Shadow 
22 „ Would be abſurd, becauſe the Remainders to the lower end 


Arch, would de as prepoſterous, becauſe the Remainder of degrees, 

10 and 5, are ſo much leſs then 45, that the difference there» 
from-exceeds 30 degiees: like wiſe if you place the, Vane at 15 4egrees - _ 
atthe-upper endof the Arch, or at 45 degrees at the lower end there= — 
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ating hens 2h (he Sigh of ora 

Shade Vane, to 70 fl Sip, a I lit or it 

Hos izon Vane, and at the ſame one k through the ſaid Recor 

Horizon; and if the » ire the Hotizon from "your gh 

fide your Sight Vane little args | 901 | but if on > 999 on- 

trary your fight d Tie extend fol the Horizon, but the Skie 

only preſents it ſelf to your eye, Her CG Jour Sight Vane a lit- 
tle lower towards f, then make obſeryation again, continuing to move 

Tour Sight Vain higher or lower, according to theſe directions, until 

booking through the Sight Vane, the ſhadowy fall upon his due place, 

and that at the ſame time you exactly ſee the Horizon throu 

Sight inthe Horizon Vane; have you the Suns preſent Autade; 

but it being the Meridian ot grearet Akituche that you are to oblerre 
Fox, you muſt therefore phage to make obſervations as often ax u 
ſhall think fit, (but pay you are to tend your Obſervation when | 
you perceive the- Sun even {moſt upon the Meiidian an) ut jill Log 
ceive it to be to the Weſtward ot | the Metiditn, an 

ing bis. Altitude; for then if you make -Obſi — Fran 7 Sea wall 

hide the Horizon; and in Disc muſt not alter your Vanes, but 

hettivg them ttand, conclude your rvation Oy — then 

caſt your eye upon the thirty — and ſee how m 1 and mi- 
nutes ate cut by the infide d the — Vane, and reto add the de · 

greets at the upper edge of your Shadow Vane, the ſum is the Comple- 
ment of the dried, or-the —— from the Zenith. 

Note, The ſmall Aich in ſome Quadrants containg 70 degrees, and 

- the greater 20 degrees, Whoſe ſum is 9, Theſe Arches are numibred 
. - anddivided like the former z and if that be well und , thig will 
bot ſeen obſcure, and therefore ir ir necdleſy to ff.. y more.of this. 
Alteration. 

The mannersof wake your Obſervatioss of i the Meridian Alti-'* 
tide of the Sun, taken by this Ir ſtiument, ſhall be 1 Gig 1 in 
he general Rules for that purpoſe, | 
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The ef he dae 2 


12 Inſtument is chiefly to obſerve the $uas Altitnde, wich von 
mult thus perform. 

-" Firſt, Put on the Horizon Vie on the end of the Staff, then plice 
the Shalom eve upon wo of the Arch, to certain 
degree; e pen nf on the lower pare of the Arch ; 
thus a e e here ervition. 

Then Randing ace Sun ta e the bundle oP 

NI fry | "you can, 
gb your Si be 


ta your- part of” 
we hg ge of the 


the Horizon Vane; nd if 
Water, you muſt draw 
t if on the contraty, mW you 
yr Sight Vane a little bi igher 
| K.- 9 . the 
ade to upper 
port of the "Ind likewiſe ſee thy {ame de upper 
Ae Horizon Vane, then have you the true Altitude of the Sun at that 
time; but if your Obſervation be t find the. Meridian Altitude of 
the Sun, then you muſt wait, ang make Obſervation in the ſame 
. - manner as often as you think fit, until you have obtained bis greateſt 
Altitude, and that you perceide hg gun to be to the Weſtward of the 
Meridian, then is he fallen; and F you make Obſervation, the Wi- 
ter will obſcure the Horizon, therefore let your Vanes and upon 
the Arch, and finiſh your Obſervation for that time. 

Then look upon the lower patt of the Arch, and ſee what degrees 
and minutes and again your Sight Vane, and fikewiſe what degrees 
do and againſt the upper edge of your Shadow Vane, add them to- 
Rag 225 N the Complement of the Alticude, or the di- 

7 8 — alſo eonyeniently: be uſed to make « forward 
. Obſervation of the Altitude of the Sun or Stars, by removing the 
Horizon Vane, and placing the Center of the Staff to your eye, uftet 
_ . - the mender of the Od. Staff, the Vanes ſupplying the wantof Croſſes, 
by ſiting one Vane to a certain number of degrees," and i pF 


ght 
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contriry-yau e all Skie and 
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Place on the Horizon and Shadow Vane as before, then ſliding on 
the long Tranſuw, with the Nat inwurd to the Archwards place the 


fight VaneD, to the line under the word Vue, on the fuld Tranfum,and | 


6 it is the ſame with that formerly deſcribed. 


2. To ufe it 44 a Quadrant, 
- and Shadow Vans, Randing as before, add lei 


the lo with the Nut invade, place bid T ranſum to Je 
1. reon the ng Lora the Plory Rand ſtand) chen 
— Vavewy ind temove the ſame higher of 4 


upon the Tranſum, the dow falling upon the upper part of 
open Sight in the Horizon Vane, . you 5 the ans 
rim, wy, _ Ar whe joy hich 8. dor to be N 
inſum, ſee v degree 
= arp 85 edge of Sabre 9 which 69th 
tees at the uhng thoſe di 
with 5 Ce. ar the upper end of the Arch, to $5 at the 
4 K n is the Complement of the Altitude, or the Suns 
ditepce frog the Zenith, | 


3. To aſe it 4 4 * Staff. 


The Trenfita being on rhe Sg Nig the Nut inwards, remove the 
2 Vane, 5 lace it 8 the ird of the Travſum on the out- 
ſice, as the Sight Vane ſtands ihe of the Horizon wich ud dec af tend 
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is ebe , om ngthe Brcb4 pov _ 1 1. 


ſervati- 
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| — The working yout Obſervations ſhall be ſhown in the ge- 
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The weſcription and Ale of anz 
nient foꝛ Dbſervation- and Oper⸗ 
called the Removing Qua 


The Deſeription of the Removing Quadrant. 

This is 2 good and uſeful Inſuument iv Navigation, andis of a cons 
venient portability for Rowage ima uus Cheſt, irs to tale all 
in pieces, and beareth its name ſrom ita uſe, one ley ing of- 
ten temoved in Obſervation. 

The parts of it are firſt two pieces joynted with a braſs joynt like 8 
joynt rule, and will cloſe together; and in the Center is a hole for the 
putting in the end of 8 Horizon Vage, marked with K. 

There is alſo a great Arch marked with d, e, containing a; Quadrant, 
or po degrees; divided into minutes by Diagonal] 7 beigg above 
an inch in breadth commonly, And alſo there is divided on he 
ſame Arch, the eight points of the Compaſs, with theit halves and 
quarters. : 

One end of this Arch is faſtned into one of the . containing ſides, 
with 2 bras Pin to take in and out at pleaſure ; on each of theſe con / 
taining fides is a Vane, one 4 Shadow Vane noted with B, and the 
other a-Sight Vane' denoted by C; the Shadow Vane. is on that ſide 
where the Arch is put in avd faftned, noted with f, g, and is to move 
up and down that ſide at pleaſure, for the better and (harper ſtriking 
the ſhadow upon the Holzon Vane ; the other kde marked with b, i, 
moveth upon the Arch: and on the end of this fide is put the Sight 
Vane at . | a” WF 

This Inftrument is principally for a backward, but is'slſo capable of 
a forward Obſervation ;. the degrees are numbred both wayes, and the 
Obſervation taken by this Inſtrument is very cafic in Operation, and 
with very little trouble ; for the degrees inter d between the two 
containing fides, is the Altitude of the Sun, and the degrees contained 
from the Sight Vane tv the lower end of the Arch, is alwayes: the Com- 
plement of the Suns Altitude, be it faken either forward os. backward, 


This Inſtrument doth as plainly, aud more exactly perform the work 
of th} Sinical Quadrant in Navigation, and1eſolveth any queſtion in 
any tight angled Triangle, | | 
Fo; the performance of this work, the two containing ſides are di- 
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To take a Backward Obſervation of the Sun, 
with the Removing Quadrant. 


1 ore th the performance thereof, you muſt put firſt the Horizon Vane 
into the Center hole, where it is to turn round, ſo that you may turn 
the fight as open and'as cloſe as you will Toy ſelf, ſo alſo that thy Ho- 

tizon 


Th 1 th For Goat | 
| from the: 3 BERL an 
the Shadow Vane, the bight 


also put the Arch chrovgh the atberGde, to mae 
of Obſervation, on which fide, without the Arch, 
Sight Vane; it — L. thus fitted, is So for Kn 


eee e 

the Sight Vage to your eye, ſane — 5 Hori- 
zon, and the Shadow Vane to the = oft, then open the fides 
wider and wider, until you ſee the ſha the Sun refall upon the 


Horizon sin the Quadrant mentioned ; at the ſame 
time when you ſee the Haina through chr Horizon Sight, you have 
the Altitude of the Sun curby the ine qt be moveable piece, reckon- 
ed from the fixed leg, and the Complement of the Altitude reckoned 


from the ſaid inſide, toward the le r the Arch. 
1: 4 
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This work is but the converſe of on I for if you at tho ſame 
time take out the Horizon Vane, and * — ide hole as 
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e fieſt fee the i the ee cen 
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2 the fixed leg, until the edge 1 interſect go 


on the moveable leg ; then on 2. inert 
edge of the Index 37 1 miles, 
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ward the Zenith, with 10, 20, 30, ue to ſhew the Alti- 
tude either of Sun or Stars ; and ntet of the Infirnment © 
there moveth an Index with — placed thereon, and in the midſt 
Ter _—_— — _ of the 

alſo | bebolding t through them; but that it ma 
He better detitood, I have hereunto annexed the Figure theres. 


The Figure of the eAſtralobe. 
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the Aſir | 
The uſe of this Inſtrument is chiefly to find the Altitude of the Sun 
and Stars, but of more principal uſe when the Horizon is obſcured by 
miſs, when other Inſtruments, that reſpett the Horiaon, are rendred 
uſeleſs. - G 1 > 4 * 12 90 6 
Therefore this Inſtrument being hung on your fipger, or other con- 
yenient place, (and if it be for an Obſervation of the Sun) then you 
are to dire& the Sights towards the Sun, until the Sun doth tranſpeirce 
the two holes in the Sights; and at the ſame time the Index will ſhew 
the Altitude of the Sun. 
But if the Obſervation be made of the Stars, then muſt you look 
. through the Sights to the Star, and the Index will ſhew the Altitude 


thereof as before. 


Rules for finding the Latitude of the place, by Obſervati- I 
ons of the Suns Meridian Altitude, or Zenith Diſtance, 
by belp of the Table of the Suns Declination aforegoing. 
Becauſe tis common to work the Obſervations of the Sun, taken by 
the Quadrant, and other Inſtruments (now in aſe) by the Complement 


of the Meridian Altitude, or the Suns diſtance from the Zenith, 1 
ſhall therefore give Rules, illuſtrated with Examples, for that pur- 


pole. 


, by 


Rules for working an Obſeryation. 


If the Sun be on the Meridian to the Southwards,. and have South 
Declination, ſubſtract the Declination from the Complement of the 
Meridian Altitude, the remainder is the Lattitude, (of the place of Ob- 
ſervation Northerly) but if the Declination exceed the Zenith di- 
ſtance, then ſubſſiact therefrom the Declination, the remainder is the 

Lattitude Southerly. | | | 
Example, 


Admit Jou are at Sex, and the Sun. being upon the Meridian to the 
Southward, is 37 deg, 30 min. diſtant from the Zenith, and at the 
ſame time bath 12 deg. oo min, South Declination, I demand the Lat- 


- titude of the place ? 
— The Work by Arithmatick, 
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Complement of the Meridien Altitude $7* 305 
The Declination, South, ſubſtrat e IHR 20-5 : 
The Lartitude of the place. 438 30 -Nonth? 


For the further illuſtrating of this, and the ſubſequent Examples, I 
have here annexed an Infirument, (although of Paper). which by the 
Altitude of the Sun, and his Declination given, ſhews the Lattitude 
of the place, and ſerves to demoniirate the reaſon of theſe Rules, and 
how they naturally deduce themſelves from the Sphere. 


The Fignre of the Inſtrument, 


wand 4 


In this Scheme, the undermoſt and fixed part, repreſents the uppet 
Semi-circle of the Meridian, ' numbred upwards towards the Zenith, 
with 10, 20, to go degrees, The middle, and moveable part, is as ic 
were a {mall Planiſphere; or Analemma, having the uſual Circles and 
liges drawn thereon, viz, the Equinettial and Ecliptich,, the two Tre. 
picks of Cancerand Capricorn; the CL Circles, and 
the Axis of the World, from the Equinoctial towards both Poles, are 
ſet the degrees of the Suns greateſt Declination, numbred with 10, 20, 
to 23* 33; the uppermoſt and fixed part repreſents the Horizon, and 
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reſembles that in the material Globes. In the uſe of this ſmgll In- 
ſtrument, you muſt obſerve theſe wo di Ba | 


1. That if you are in North Lertitude, you mult #pply the North 
Pole (ſignified by the Stars, and the word Arrich, in the Scheme to 
the Semi- circle, denoting the Meridian, which ſhews (when uſed as 
ſhall be directed) the Lattitude of the place. In South Larticude the 


ſame is to be underſtood of the South Pole, diſtinguiſhed by the name 


of Antartich, 


2. Fot the avoiding of miſtakes, the Meridian is to be diſtiv$viſhed 


into the North and South patts thereof, which are differenced by the 
Poles ; for if the North Pole be elevated, then that part id quartet 


in which the Pole lies, repreſents the North part of the Meridian, 
and the othes Quadrant the South part 3 che fame i to he obſerved in 


South Lattitude. : a 
The uſe of this Inftrment is very facile, for placing the Suns Decli- 


nation on the moveable part, to the Suns Meridian Altitude found on 


the fixed Semi-circle ; the elevated pole ſhews the Lattitude of the 
lace. 
: As in ibo Example before mentioned, 


Let the Suns diſtance from the Zenith be 57 deg. 2, the Comple- 
ment 32 deg. f is the Altitude, and the declination 12 deg. The 
Lattitude is required ? | 


Being in North Lattitude, as is premiſed in the Example, elevate 


the North Pole, and bring the Suns Declination x2 deg. to the Alti-, 


tude, 32deg. + on the South fide of the Meridian Semi-circle, (vis, 
in the Quadrant oppoſite to that in which the Pole lies) at the ſame 
time is pointed out by the North Pole 45 deg. the Lattitude of the 


place. | 
Example, 2. | | rr 
Admit in South Lattitude, that the San on the South part of the Me- 


ridian is 20 deg, diſtant from the Zenith, and the Declination 20 deg. 
30 min, South, I demand the Lattitude of the place? ol 


The Operation in Numbers; 


The Suns Declinetion 209 30% 
The diſtance from the Zenith ſabſira® 10 '00 


The Latitude 2 30 South; 


| Mr Obſervations. 229 
r "Þ . 
The Operation by the Inſtrument - 


x. Being in South Latitude, and the Meridian Altitude 80 deg. 
elevating the South Pole, I place the nation in 20 deg. ; to the 
Altitude $0 deg. and the South ſhews the Lattigude to be 10 degrees 

2, If the Sun be on the Meridian to the Southwards, and have 
North D-clination, then add the Declination to the Zenith diſtance, 
the ſum is the Latitude Northerly. ; 


| Example, 2. | 
- Admit a Ship at Ses, and that the San on the South part of the Me- 


ridian'ts 30 deg. 30 min- from the Zenith, and that the Declination is 
x5 deg. 30 mis. North, I demand the Lattitude ? 


Dperation by Numbers, 
The Complement of the Altitude or Zenith diſtance is 30% 30” 


The Declination adde! 15˙ 30% 
The Lattitude 40 OO Nor. 
Operation dy the Inſtrument. 


Being in North L attitude, the Suns Meridian Altitude 59 degrees 
2 I place the Declination 15 deg, ; North, unto 59 deg. 3, the Alti- 
tude on the South part of the Meridian, the Elevated Pole fhews the 
Lattitude to be 46 degrees. | 
„Ik the Sun be on the Meridian to the Northwards, and have 
North Declination, then ſubſtract the Co- altitude or Zenith diſtance 
from the Declination, the remainder is the Lattitude Northerly ; But 
if the Coaltitude exceeds the Declination, then ſubſtract the Declins- 
tion therefrom, the remainder is the Lattitude Southesly. 


Example, x. 


Suppoſe the Declination were 20* North, and the Co-alticude 22 
30% the Sun being upon the Meridian to the Northwards, I demand: 
the Latitude? Ope= 


a an ane OY "Sd 


The Suns Dechination North. . dens 47 20% % 
The Co- altitude fubſtract rats . ved "385-39. = 14 


— —— — 2— 


The Latcivide of the place; 0 30 Nor 


By- the Inſtrument: 


Being in North Lattitudes and the Alitude _ "I hain the De- 
clination 20® North, to Altitude 77+, on the North part of the Me- 
ridian Semi-citcle, the Elevated Pole points out the Lattitude to be 
7.5 5 | 0 


"Example, 2 3 


Suppoſe the Suns Declination to be as ho 20? North, and that 
being upon the Meridian to the Northwards, 'his Co-altitude is 49) 
157 Idemand the Lattitude ? 


Operation by Numbers 


The RE of the Sun is 
The Declination North 23 


The Lattitude 


, os 


- 


By'the Inftrunients. Je 


- Beiogin South Latticude, bring the Declination 20. North to the | 
Meridian Altitude 49“ 1 on the North part of the Semi-circle, "the Þ 


South Pole ſhews the Lattitude to be 20, or 15 min. | 
4. If the Sun be upon the Meridian to the Northwatde, and hath 1 


South Declination, then add the Declinstian ev the Co-altitude, the 
Sun is the ns ude Southerly. | 


Example, 


Admit the Suns Declination were 1645 South, and the Co-alti- 
pale 99) Wh Nene erer Fr | || 
Operation s 
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| The Declinition of the Sun South 4d 360776 4 57 0260 % 
The Co-altitude add 2 ren lA ibn 4» 26) 145 4 
| | 2 5 20 a 1128 8 
The Littitude a nl 46 30 South! 
By the Inſtrument: 5 


Being it South Latritude, place the Decfinarion 16“ South, to the 
Altitude 60* on the North part of che Semi- Circle, the Elevated 
points out the Lattitude to be 46 14. N 50 

| 5. If the Sun have no Declination, then the Complement of the 
Altitude is the Lattitude of the place and if the Sun be on the Meri- 


dian to the Southwards, | your Lattituds.is:Nortbezly, if to the Norgh- 
watas; Southerly- rr. 42 PE SIS 
I weeds ng H. .\ + 


6. If the Sun be in the Zenith (i. e.) 90% above the Horizon, then 
the Declination either Northetly or Southerly is the Lattitude of the 
place, This likewiſe needs no Hluſtration. 

7. If you be within the Artick or Antartick Circles,and obſerve the 
Sun upon the Meridian under the Pole, then add the Suns Declination 
to the Complement of the Altitude, and the ſum ſubſtract 180*, from 
the remainder is the Elevation of the Pole. 

If your Inſtrument wherewith you obſerve, give only the Meridian 
Altitude, (as the Plow, or ſome gther) then ſubſtract that Altitude 
from 90*, the reſidue is the Zenith. diſtance, or Co- altitude of the 
Sun, and the Operation is the lame u in the precedent Examples. 


| What hath here been delivered in theſe Rules concerning the Suns 
being upan the Meridian, the ſame is to be underſtood of any Star, 
whole declination is KpoW9qꝙ.. * 

Admit you ſhould obſerve the bright Star Artur, whoſe Declins- 
tion is 21 197 North. When be is upon the Meridian to the South» 
wards, and find his Altitude to be 65 257, the Complement hereof is 
1ti- 2 35% the diſtance from the Zenith: or Co-altitude ;: then adding 

tog 3½ the ſum 45 54 is the laititude Northerly accord-" / 
ing to the ſecond Rule aforegoing... zus elbe 


But 
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. Rae for Wiring e 

ut it you obſerve by ny of the Stars near the 

eee array 

3 the Meridian Al ſam'is the Latitude 

Nort 3 EEE 3 : | 4 Py 
hm 6bſerve anyStar that is upon the Meridian above the 

Pole, then from the Meridian Altitude of that Star ſubſtract the Com- 

plement of hig Declination, the remainer is the Lattitude Northerly; 

or if out of the Complement of the Stars Declination you ſubſirict 4 
Meridian Altitude, the remainer is the Latritude Southerly. 


Here I thought it neceſſary to Mention ſomething of the Ctoſſiets, 
which are certain Stars that are of great uſe in the Southern Navigati» 
ons, and areſo called, becauſe — do ſomiewhat reſemble the form of 
a Croſs, according to this annexed Figure, 


fellation, called. 
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cocky Foot - 


The Star at C, is the principal Star fot Obſervation, called the 
Cocks foot, whoſe declination is 30 degrees from the South Pole, (ac- 
cording to the * of Mr. Wright, in his Correftion 'of Errors) 
where it is obſerved, 


that by knowing the greateſt Altitude of this 


Star, your diſtance from the Equinoctial may be known; for if the F, 


Meridian Altitude of that Star be 30 degrees, then 2 may judge 
your ſelf to be under the EquinoQial, and if the Altitude be leſs then 
30, then are you ſo much to the Notthward of the EquinoRial ; = 
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eds ed en 10 fd s foal ne ddr pt yr: 
portion. 
The uſe of this Probleme Ef 2 . in ptoportions of lives 
2 ſuperfecies, or of ſuperfecies t6 lines; No if t tio! 1 


Ade firſt and fecund teatum be of — ow a 


Trott the fir-teart 10 the fecond, (of the e 
done, that extent being applyed tWice, t — way 1 the whit 


cearm, the nen Peg will ay es vi fourth un requited. 


FOE We # : 4 0 * 
| Fehlt 3 eee 
©, 116 3 0 4 


1 urge of i 4Ciicls; whoſe Diameter is 14 Thiches; be 1 
inch cf what ill the content of a Circle be, whoſe diatmetet * 2 
re 


: cxead re Gor 70800 

fourth propottional ſo * 

to 626,” ; 1 4 | 

But if the two füt tearms : eomjnation of Ares“ 8, or con- 
tents, and the e e the Compaſſes upon 
del line of Num alf the en the fiſt and ſe- 


rearmof th rey hays mination ; ſame extent will reach 
8 Mr + 
Tad wum gt iven, to the . 


Example, 2, 
done „ Excl, whoſe Ates is 15 4. inches, be 14 in- 


ter have, whoſe Ares is'616 inches > 
35190 the diſtunce betmixt x54 and C16 into to equal parts, then 
ſet oss foot iu 74, the other hall reach'ts 28 the diameter required. 


Poobleme 7. . 


e 8 en, t find « fourth inc treplicate proportion. 
The ufe of this Probleme, coaſiſteth in the proportion of lines ſo- 


1 lids & contra. - 


If therefore the firſt and ſecond” tearms bave the denomination of 
a jo (asthe e of ES ot the ſides of ſolid d er, 


| Numbers, from the | 
the ſecond ; thi et 8 br extent applyed three times, cameo 


way fr the other tearm will cauſe the mov int at fall 
5 the fourn tearm r wi W * 


Example, 1. 


1 an non Buller, whoſe diameter is 4 nds? 
6 is the weight of another Iron Buller "or nam, wh hoes 


"Therefore extend the Compaſſes on the line of Numbers from 4 
to 8; which done, and that extent applyed the ſame way three times, 
* froms, the moveable point Will firſt upon 18, then from 18 to 36 
and laſtiy, from 36 to 72, i" weight required, | 
But if two given tearms be weight or contents of ! be 


diameter 01 10 Os 1 © Fan ;r W n e 4 1 — 3 =? . ; | . 
e le 4 rwe oh p . 091 ation into ee 
- * 
tance (hall 10 from the th irc id to the forth pro 
. iy * 
: 1 


parts, ind that d es 
_—— EET 2 


= 3-4. 


£ "T 9 1 
1 = 3 3 £ C8 . , 
12 . 4.45 bo” - b 
« . 0-7 * "$$ S + "HE 3 3 A 
# „ r ? * 2 7 
7 * 2 5 4 + . 3 
Kh "WM = 
” . 25 7 
2 * * Moe 1 K 4 
7 : 2 1 32 
Ll . * — 
F FE, N 5 
7 
F 8 
2 


; Ee oi 


bers 0.224 heaſured upo of 
e times mall at * in the d part 
ln e FFF TI m_ 


Padbleme 


A0 it Gr TR: VERS S407 ee og 

77 find the ſquare Root of . any number under ooo + aſd 

The ſquare root 6f 4 prank is elende mean proportic 

bern 1, apd the number” propounded ; but e 
caution 2 If the figy numbers be tha 


the Root in the fir part, or tather 1 N 7 hs ' 8 4 
n Reta Square. will fall . 0 the a 


middle, in the {4 8 art of the dine but if they be odd, then the 
ene one 5 de moſt de Ing counted the unite, and both 
tn found from | rwards towards 203 ſo 


that according 1 is Rule the'ſquare of 9 will be found to be 3; 

the ſquare of wa, Wil dens; the Four of 244, will be 1a; the — 
of 1444 to be the ſquare of 57600 to be 240 ; andthe 3 . 

972196, Will bs found. to 9 11. And toknox how mow 

any Root olight to cdvhiſt e of pur « prick vnder.che firſt figure, b 

the fifth, 4nd © the ſeventh, 4, beginning from the tight: hand, 2 78 

min; pricks as are noted, lo many ſigufes there mot he in the Rot, 

57e. 


e 


- 


The Cubique 
heron. and the =6 
viding ſpace we 
men 1 7 — in ttüs 

ourth, fey ib; 

— you al o m l 10 the 4 
may be eafily found with tien by wa "vo 
1. If che la prick fall 2 {FARUTe towards th 
the unite is beſt placed at 2 in the . middle” 
* N 20 both ful he mide | 


205 middle __ 10 at the end of f 
Ik the laſt) prick fal 12 12 but dee 1 
hr? unite at I to the end of the be and Root will 
both fall back wid, ind be found i in the conan of the line of Num- 
ers. N . Oi ne 
Theſe notes being obſerved, the Cube Rootof 1738, will be found 
tobe 12 3 and the Cube Root of 27576, ill be 26; and Ep Bids 


439976» el ee 7b; 2 tle Cu 


Wei f — e mony note Problems in 801 151 of W 
= pee common is ber moki wal, tor eh 1 Fo 


* 0 n. 4 592 


5 0 Uloof the Sete. 


1 Iſls not hers 1 - dee ion of the deen muck 155 they I; 


ak an ng eb the Silk by Mr. 
91 My — ir having 4 my 
intention here, being briefly to fan — handled by lr 2 


by 


Ws : +5 * ht 11 & 290 Bs 75 
nie a n Ks 


8 * . 269} * or 
$1697 bt] ock. | f 


=: ond TR. : 


4" "ay EP 


At nt * 


N 


The of Cres 
Us 4 4 «fig gies, 6 


"45 > BY y 
64 $35 4* 4 wr FI: 22 3 
2 8 E. 3 WF 
+ 3 


pete Gori 23 in ant bee 8 
neee Radius. 
f your 3 — 45 C „ the line ef Fines will ſup- 
ply the 3 . right Sine of an Arch is half the Chord 
of twice 3 ently | 
1 Add therefore to 
© ola 122 30 the lenge f the Radius 5 
taken between the Sines of b the Arch pop 


| Sought, « ao before. - 


This is only the — — of the 
ly be per J fot if you mike ras, 
r points on the line of ds 


Fy : 


19107 < 3403 dd 


of ay doch PR 
If 


HA? 


4 Rim hon 2 


$34 - 
i 


therght Si 


- 
the Se ai * 3 * 


1 


LS. A id. 22 2 


| Seventh propoſition." 


A Ship ſails North-Weſt by ut 223 . erence 
of 122 and the Neth ntl * : 2 
To perform, this, take 2 


Lines, or equal 
jn the line of 3 — 04 


Cu of the Courſe, via 


andthe Se ng 


N 


elne er e 
make i ita Parallel deere the Sives, Complement of the Courſe, was 2 
ro $0 und 90 iD te ie of ing 


3 rigs? 2630 251 he og 


2 4 we f * » ö 8 * * * 4 
F Sn E 544 
4 7 * 4 4 9 2 — x - 4 
4 * 


Achs ſai betwees thi Semband! ah m 7541 eee For 
ference itude be 30 Leagues, 1 demand. wy, enn pile departure Y 
To.reſolve this Propofitian,; take the I het, from the 
line of equal parts?” and place it bet: * he points o 2 in the line 
of- Sines Aden ts ake 30 U. agu 78 he ar | 90 br 'E de from the 
and wich this extenr carry th in the line 
of ines, until 4.4 become 2 parallel Tnthe Laid — the points 
where 11 Saeed, ey 2 * eee * cor urſe 
remaining atcheſame Angle, ta e the aral- 
1 Niete phy 6*:26% which merſured on the lines cage 
parts, gives 453 ſo Wa the Ship hath ſailed South Weſt by Weſt mote 
Weſterly, and ber depittuge: H5 Leagues, Which was tequired, 


Tenth propoſition, 


A Sb [alt North Walt by North, vet het departure be 30 Leagues, 
Fdemand: "the diſtauci and di rence of Latitads ? / 

"To anſwer this by the SeQor, take Fi from the line of equal parts, 
7 it in N of 33%. 45”, the ſines of the Courſe, and the pa- 
rellel taken between 90 and ꝗ0 in the line of Si 9 5 ſhall he the, die, 

54 Leagu 47 Lis 3 ; 2nd the . at take. 


Elev enth. propoſition, 


* A Shiy | ailt het wren the Nortb 40d the Edit 54 Lig wer LR until ben 
= 3 30 Leagues, 1 drmand me com] F and feier f.: Lui. 


To work this propoſiti bop by ths. efor, Ekel 6210 Line of 
; 1 be- 


Lives, then meaſure 30 es upan the pr | 
ther jt vill tf tied wie Uthe Siges, the poi vi — 1 m- 
AR "fine of the” ,ourſe, vis 33 755 F, "and the Sector 


being 


» emen 


d to be 41 
Gesees Lade babe 


f7 * 1 55 . 7 5 fs Ws +: 791 


* 


# # 2% "©. 

n 11 21 
2 

* 7 


74. *11 * 
1 
4 Shi ſails bs wety rhe Sh and 

: O 

_ THC her eee 
con F 2 71 f Sag 1 ; 3 


LY 


£3 


5 1 
fir uy ny \ F 


88210 

157 198160 juthe VV duth; N — Je. 5 

ee. om ep.thef — e Ridiu $10 which you fitted 2 
Ale gad n in the S:cant of 567 x57 | 


che s Cc 8 and meaſu al ves 54: 
Fee dee = = ih Ger See 
Ti nts, whereon 2 45% is placed at the end of the 
ecke, . 45 Leagues the depa 4 and fit it ia the points 
| on this is Trogrn: Lines we 701 Le e2:he diffe. 
75 ani fes paralle Jie 14 


Courſe 35. 1 es arall | Weer 90 and 90 ibthe line of hes 


ives l to Le 
: Note, If 2 1 75 len edo i is on- 


ly the * of the ſeventh firion; ſetiing down the reſults: 
of Latitude and departure, or the 1 ene or N Ne and 


or ede een venalcourſerand diltancenio a Table forcabat pure - 
poſe, (avis tho n ia dhe s 1 ) and chen ide Operatio 
very ready and geile by this Jaſiryments-20d bY 


* HOY Nan dos ugs: 15 51432 eh ©} vis 198 mY 
729815 W. 987 1 ende ene 


zd ani 15'a9 8 20 1893.6 CNY 23; ber 0 284210 ae . 
43s 125 qu end: COPIED) 1 . 


„ 
- 


oards the 8 of yearn 5 rs, heat ther upon 
ards; in eof 1 er whic e 

| 2 deſcribed, 18 commonly Aide into 16 25 * 

; lo by crexyone of the points. (from the Center) are 

dul lips quite through. the Pl; in {opecſenting 8 the Tome 


| che ule thereof, _ 
nd "DO t ſied upon it, 
"=; 


. 2 | 
x : 
ds OS ad t 4 # 'r : 3 6 2 
3, 2 - * 
* * : | 0 
52 42 58 * - 
E 4 ” 
_ - # ® * * 


4. To find . T 1 any y Pla | 
+, >, upon the Plat: 


Tie your Compiler and GE mem 
ee foot to the neareſt Eaſt and M 
| Cant Wet line doth cut the MESH 


; 5 eti dian 8 ö 1 


„ 70 find the diſtance of © one Place 
from another. owl 


2 = = — 
t in che hr lacs then with that extent between your Com- 
= to your Scale of Leagues, and then you wi find the 

led digtances of the two places. 
Hut it the diſtances between the two places be greater then the 
— the Scale, then firſt extend your Compaſſes upon the Sole 


- 


: 


which being: 


ſo conſequen 
3. Tofind u 
one p | | Lenin 
(e | 71 VIS bot Err wy td Gender) ö 
If from the two Rhomb line that 


48 A» 
- * 


2 
* 
f + 4 
2 in * * "4 
4 4 
* 8 
: 7 
4 - 
* 


To keep a Reckoning upon the Plate 5 
8 of the whole — of 


| Firſt, I is to be underfiood, that. you ate go hepa Racket 
every dayes work, either by the Tant, 2 Yaedrar 
you are before taught) or any other way neceſſary for ſuch a 


and alſo tocaſt up all your Traverſes for one or more dayes: and then 
afcer you have ſo done, and brought it to the neareſt truth you can, ei- 
ther by obſervation or otherwiſe, then you are to ſet off your work up- 
on your Plat, ſo that the Plat where your Ship is, may. appear to f 

4 your 4 


2 iy wOhaye ſoitte 
Leeren gi Wolken To find — op of 

atitde, and: 0 the Metidianiof the Lizards The 
difference o Latimnde we Il ae to be 3 andthe departure to 
3 ig & * lubſtract tom the Lati- 


* 
; * f 
$5. r b 
* Ne 
F Þ — 


the Fifrards. l n ag) b 
8 to ſet 8 pic your Ship ae a. ir Plat, you muſt uſe 


2 ana < pg ;lake.the N60 between 
et one pr dos of your Com- 
— in — 1 ſee ns Fee the ſecond 
place, but ſo, thar 5 * 1 Aer üns pat N to a North and 
— rn ich maybe eaſily found with ve other piit: of Com- 
h by-trying. whether the -Legp be e eee rom the next 
; | -z bis done, foot of your Compaſſes 
in that point, and with the — pait,c ru 5 the departure 50 Leagues 
—— ale al „ - them interchange; yout Compaſſes; placing 
its inge poitemhers — ir ſtaod; ſet this depas : 
_ 
afoul 


(to:the Eaftward;':apdf6, — your Compaſſes may 
a en Eat and Weſt Line, which yd may try, is is by 
poiot thus found 8 the Plat, is che place 


22 By r peckoning, hich ie, vs 
e the en eee 12 1 420 10 72159 3117 
* N 4 7 £ ; 2 2 
1 1 1 #\ Z 4 FT 14 
231 > 44 1 2 15 10 


10 pain Ng 3, 39x 0: * ch Hoof bg 20 ( 111 The 
einma: Aich 1% 10 25 0 40 1500s ee n 


% 
29 . & 13 F T0; $352,443 {69.1 33:35 10 £7 F228 3 24.65 44415 
"ths bat £3 {#3 91 E 1 FEE iii %% 2 * 14% Dk 04:7 11 
15, Ann Wy Gun e I Lt wy * 1080070 NE ob if 5yst UQY 13512 
"111 ar! 1u 21 o *9} nee CBK} 200i) | 22920 Wanted tn 


* 29974 *in 2 Aide 1e 7 W unn ee 4 Mor as 


e Aion of thi 5 MJ 
ly handled by DN pe cgnre . 
of Errors, 


SEN ee trop og 


1. To find the e. o* any Pia nf 
theſe Charts. NT 


This Operation u n theſe Charts, is in all i fc 
he e lame pu | org nth 
ot plain Ses Chaxt if you aa ; 

on whoſe Laue 2 apoulenſe and of 
ance to the next Eaft and Welt line, c 
igterſeRs the graduated Meri ane point in That 
terſection, 2 1 Com 'or domawarde, 4ccordin; 
as the place lies, fromthe Eaſt and Weſt line, and the. mes 
point ſhall ſhew upon the ſaid Meridian the Luindeof the place re- 


quited. 


| | Example, - 
8 ofe the Latiade if ument were red by this Chart. by 
F-.- take the nearct extent to an 22 and Wed Line, and ee 


at iſtance from the interſeRion on the graduated, Meridian, as 
= directed, you will find the mean of Uſhau to be - 30 | 
ontherly. 


* To find the Longitude of a Place, and Gem 
Tequently the difference of Longitude in de⸗ 
grees, between any two places ſcituate upon 
the Chart. | 


To ſibd the Longitude of any place upon the Chart, ſet one point 
of yout . ſaid place, 2 take the veare nds — 
t 


one po XR GER 
way, hs 1 © Lowgitade 
and South los the movead 1 
a 142 


— . the 4 oh — vtre re b | 
II you Jin OR of Rebels 
2 the Cb zorteſt extent to the next Norch and South 
E - line, pes fog: — it — intenſeQion in the e 25 is di- 


ent &c. The 
12 between wy 


5 evenil places, be exch 
eſſer from the Fee 


Suppoſethe two places to be the Lizard in the Longitude of 105 
9 and Thoma Iſland, under the quot), in the Longitude, 275 
30% the difference in Longitude'is BE Abs 
But if the Longitude of one of the placer exceeds 1800 oo ſub- 
ſtrict the ſame from 360® oo, and ro the remainder add the Longi- 
tude of the othet place, the ſum is the difference of Longitude x 
red, For inſtance, Suppoſe you-find the Longitude of 4 
the Chart to be 10* 40%, and the Longitude of the Barkudors 117 3&/; 
the dillerence of Longitude will be 5.3% 10% 7 . 


To know how one place beareth from 
another upon the Chart. 


For the perfor munce of his Probleme, lay the ec 


of a long, Ru- 
ken one plat e to the other, aud with a pair, of « 


ppaſſes, try to 
which 


0:7 


5g To find the diane of two 3 51 b. i 
„ on Mercators Chart. 


It both places are in one and the ſame Latitude, take with 55 
Compaſſes the length of a d the Meridian at that Latitude, 
(taking half the degree above, and þ alf ere that Latitude) for o 
oft as you ſhall find that length between the two places, fo many ſcore- - - 
Leagues are there betwixt.chem 5 but if the diſtance be great, —_— 
expedition, you may tube times che re, e ey Sora 
counting it or an x00 Leagues, proceed at before,, 


* x > 1 
Example. 4 * + * , . : 
* 


Sy e the diſtange mere requ between e oint of Vf | 

Cn Hg Eo eee 
e_diftance take 7 before, deren dhe Lagiude of 37.5 you 
vill find it to be 550 Leagues; 

But if two places have not the ſame Latitude, he Equinoctial not 
comming between eee: the leſſer Latitude out of the reader! ; 
but if the Equinoctial come 295 between them, add both Latitüg 
gether, ſo have you the difference of Late between both ow. 

Noy if both places have the ſame Longitude, . ſo many degtees as 
3 is in the difference of Latitude, ſo many ſcore Leagues is the 

iſtance. 

But if the places differ hoth in latitude and longitude, then look 
how many degrees the difference of Latitude contains, ſo many de- 
tees of the Equinoctial take between your Compaſſes ; then lay a 
ong Ruler to both places, whoſe diſtance you ſeek, then obſzrve 

Oo2 where 


or other parallel, move 
fache that dittance, t 


ä nt . Bog and. 95 
Al, ſes dee e and ſee hom 


— of 2 pc 22 | peng 1c Jo 3s! 
Or if that t of the ſaid Rhomb be greater then e can well be” 


taken with the Compaſles, take the length of 5 de of the Equi- 
noctial between the feet of your Compiſſes, and look ho oft you can 
find that length in that Segment of the Rhomb aforeſaid, for lo many 
hundred KI is the diſtance of thoſe two places. 8 


Exampla. | 39, 


1 the diſtance from the Lixrd to the Barkaders were required, the 
difference: of latitude; between thoſe places, is 6% 48/; Therefore: 
tke 36* 48 from the Equinoctial, and laing a Ruler oyer-voth pla- 
cles, of a ſufficient length, it will -croſsſome. of; latitude 2 
bout 9 degrees; then keeping this diſtance ot grecs in your Com- 
paſſes, apply one point to the edge of the Ruler, ſo that the other 
rer ebe but juſt touch the n croſſed by the Rulex; the Seg- 

e Rhomb 


between the 
8 the interſection by the Ruler, and r e &,"meaſu fared 


by the degrees of the Equinoctial, gives the Aiſtanoe i144 ſerie 
Which was required. 


There i is nothing elſe chat vill be of an difficulty in che 
| e gag this Chart, if 4 2 ke Tio he 25 
exſtoo | 


a 


{32 * 09151 7 2927¼ 
Tt | 424 399972 0 51855 1817. 2 Ne! 
ub 3016215 ModwW 7081 f 


E yd 


„88% N ni. 3 15 28150 * Ce 5 bo 


Ny SR PE. 2 0 
Gelettial. ; re 
The Terreſtrial hath; 
, deſcribed the whole fort 


th om ing f 


| Circles of the 8 + of C 0 PU 
— Giche hut on in uſer; ts'Tx 
| che known Stats. in the Heavens,” Rn 8 


are remedofi the begioning of 1 Book, ot (61a af Tt : 
#4 a 1:3 49 GS ET 77.36 i 8818 
| The Material Glohes are 97 5 of . pate Ab 
0 
Fuß, The Fody or glu. i, MUM N 3 
Secondly, The Braſen Meridian. as. 
i ; .Thirdly, "The uadrant of Altitude, * e i d © X p IH 
5 8 Fourthly, The e Tate 1 11 UE , 75 : 8 35 
1 _ Fifthly,” The alle, Frew it 4 puree 8 : b Kn 


The Globe it ſelf, with the Corlcents EH A ie 1 
belonging, is for the lively repreſentation of hex natural ſituation and 4 
poſition of 3 eEarth and Heavens, and ſerveth for the demonſtrating. 3 

deg: m jncider in Ser n i . 


Meridian is divi into 4 parts or Quadrants,, each 
bing divided into 90 hos rol within this Veri ene 


4 The 


F + 


[ r 
5 3 < * : 4 
- * * 4 
- N ts = 4 1 
ö rr * 
a divided i intoa 2 un ot ine 
N 52 „ 2 
« a. . = £5 . 
=P 1 8&5 tt * — 
un, om , A 
a 1 S's x & 5.2 * * * 
4 * & : 1 &> -» 4 5 44 
* — „ — = 
+ F F *% 2 k > — 


Lade 9 * $4.4 - dab 


Leit be required t6 find" the Latitude of. 
the Globe about, till Rome be juſt 


Iedoth th 
reſent the — po ens and Earth. The Globe 
ng in this Feet my mw my b Ns! in that 


To find the Latitude of any pico ” the Globe; 

Firſt, Find the place required upon t the Globe Ae the Globe | 
2 2 the places, who ſe Latitude 18 re ſt under the 

Brazen Meridian, then note what degree f. Re It on the Me- 
ridian, thar is the Latitude ot the place which was ee : 


E 


2 iy | 11 the | "Way 
willTee 42 toe agp It, mhickiy the dür of Raw: 
© Pzopoſition 3. 5 Ge e 

To find the Longit ade an plage A 
2 body 155 94 65 8 9 ty pct "ate e 


you require, comes undet the Meridian; then obi erve What degrees 
of e EqutnoRtial are cut by the Braſs Meridian, and the number of 


Example, 


| mu e is the nen of the lier! you ſeck for, 


Ts % 17 4 n I-75 13 


4 4 1889 
L . Fo {44 £ N * 
1e © 11 Example; 
% is mf OT | c 4» "4 - s f 
l 2 


Let ihe 0 to > find = get Rows I | 4 
will cut! xe EquinoS akin 36 of the 0D Sad ed, 


7 \; % " 
1 ” 


To find the KPancraf 2 two actf vn the Globe. e 
To perform this, lay the Qurdrznt of N N pen b a 
ces required, and note how many | 
them ; Thich being found, multiply by So, dad the pto produ 


you the diftance e berween the faid om CH "_ , 
| Let it NG: r to ad the did e 6-6 d Rem; : 
Therefore lay the Quadranc of 0 Tr; place 25. other, 


and you will find 15 d elne | 
laces, Which being multipl 73 


ance between London ad Ro 


To find the bearing of places ana; 'T' 5 7 N 
Firſt, Sek the Globe 10 the Laute 3 of the places, and 
bring the ſame place ubder the Braſs M. and extend the Qua- 
drant of Altitude to the other place, — — ith Quaadrant 
ſhall point en the Horizon, the Rhomb or Point of- ER! _—_ 
one place death krom another. 
Ga be 0 ps 1 5 
Tet it be required to know the beating of Rims from Eee 
- Therefore bring London under the Braſs Meridian, and there fir the- 
Quadrant of Altitude, and la lay the edge thereof upon Rome, and the "4 
end of the Quadrant of Altitade will point you to the South Eaſt DD 
We 8 9 8 e e e Rows from London. 43 


Vp; 


= 3); 40:88 FA * 355 3 Kt 158 $ | 
85 ee. eee 10 eee 
1 in. 1 n 1 
Fuſt, Find the day ot the Month i in the Kalendar on the Horizon, 
| 3 right azainſt it, you ſhall find the ſiga and degree in Which the 


ang Ws 
WOOD'S * . 


EE be fequired to Re the Suns ptice on 60 fitch of eg; You 
/ muſt find the fifth of May in the Kalendar, and right 5 7 it, you 
in find 25 degrees i in Taurus, whjch 1 is the Sung p phe thatd 17: 


f . P;opoſition 7. 4 


How to plate the Index of thi Hewr-Circle for every ay i inthe Tear; 
© The Globe — to yout Latitude, and the place of the Sun 
found, (is in the la rition) you muſt find that degree on the 
*Ecliptick Line of the Gtob , and'bring that degree to the Braſs Me- 
D then ſtaylng the Globe thete, turn about the Index of the 
- Hout-Cirele; till it points juſt upon the upper line of 1a in the Cir- 
cle, Which being dont, the Hour-Circle for any time that 
Gay you uſe it upon. 


AJ 


Ts d OG the Sins 110. Mad an 

The Hour-Circle being ae ſor "38 ſet to 5 Laitade; 
"then turn the Globe about till the degree; in which the Sun'is, touch 
the Eaſt fide of the Horizon; and then calling your eye upon the Hour- 
Circle," the Index thereof will (hew_ you the time of the Suns rifivg ; 
and the Globe being turned about, till, the; degree of the Sun touch 
the Weſt fide of the Hotizop, en the Ince ex will man Fo * time 
2 11 Sun eis 


e co ed e 2 0 eg the ith den ef 
May, the Sun being then in 25 degrees in Taww; Fitft, Find the 
2 Cegrce of Taurus in the Ecliptick Line, which being turned _ 

a 


en 
> t. A the en 
* to point N 
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16 


This fifth of May, the Sun ritech 128 of Cl ind 10 minutes 
* which. being doubled, .ig 8 hours 20 minute . the 
N ight4. a0 ndehe Sun ſeiting, ive * t 
being donbled, is e FOO 595 day... 


«rl: ; und zd: 17 
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Te flo e. 1 3 
The Amplitude at the Sun, is un Arch Wente berwhen the: 4 
Eaſt and Weſt points, and that pert of the Horizon where the Sun 1if- +. 
eth or ſetteth. The fnding of the Amplitude, differeth little from a *3 


the on Pr — ge he the .degres of. the Suns pl 

to the Hor „ how Bibs e the Horizon ade 

er ted deen the Eaft 5 = chat mY of the Horizon | 
N e n or 


Expt” 


Oa the fifth of Mea, 1 FE to know the Sung Amplinde There 
fore bring the place of the aun pare day tothe Horizon, and you will 
find 3 10 x57 intercepted between the point of the Horizon, and the 
Eaſt point, | hone is the Sung trae Amplitude . 1 
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Pꝛopoſition 10. 


Her to PEO any day of the Mir. cd o eds 
„The Declipationct the Sun; is 4 Arch of the Meridian intercep=: 1 
red-þe3Weee the Sunsplace/and the) EquinoRial ;- to find Which, you > 7 
maſt ting the degiee in which tbe Sus is, to the Brazen. Meridian, — 
and there ttay it, and count how many degrees of the Brazen Meridian 
5 p ate 


La. 
* 


| " an 1. — 
Ts fad the Mevidies Abel, of ie Sus diy day of thr yr. 
*The Meridian Altitude of the Sun, is an Arch of the Meridian in- 
tercepted between the South = of the Horizon, and the degree in 
which the Sun is in, To per form P turn the Globe about till the 
degree of the Sun be juſt — the dian, then Raying the 
Globe there, count how many degrees are contained between the de- 
orees of the Sun, and the South part of the Meridiany InterſeQion 
_ the Horizon, and that is the en Allee: 1271 


8 070700 32 


» ” 9 
1 «is 


; 2, t 
. 1| Example, . Bum 


" On the fifth of TR itis pint d to 2 the Meridi an Alitude 
of the Sun that day: the Suns place i iptick is 25 degrees in 

Taxrus ; Therefore bring that dees ade 1 Meridian, * 
you will find 57* 28/ to be intercepted upon the Brafs Meridian, 
tween the degree of the Sun and. the South part of the Horizon, and 
that js the Meridian Altitude of the Sun that day. | 


Pꝛopaũtion E25. n 


How to Fer what Alicade "the Sun foal — — _ 4 the day, and 
on any day of the Trar, | 
Having rectiſied the Index of the Hour-Circle for the da propoſed, 
and having found the place of the Sun by the ſe 1 2 itiog, turn 
the Globe about, till the Index of the Hour-Circle be juſt upon the - 
time den you would knowthe Altitude 3 then ſtaying the of the 
Globe here, bring the Quadrant of Altitude to the Eaſt fide of the 
Globs,' * lay it over the Suns place, then ibe x of degrees 
con- 


5. 
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Let the time given be the rendti.diy of. April, at which time (by 
the ſecond Propoſition) I find that the Sun is in the begi ning of Tau- 
tu, and L would know what Altitude the Sun will have at 9 a Clock in 
. the morning: the Index of the Hour-Circle being rectiſied for this 

day, turn the body of the Globe about till the Index of the Hour-circle 


lies juſt upon 9 2 Clock, then ſtaying the Globe there lay the G- 


drant of Altitude on the Suns place, (which is the beginning of Taras) 
and the number of degrees between the Horizon and the Suns place, 
(counted upon the Quadrant of Altitude) is the true beight of the 
Sun, which here I find to be 36 degrees, and that is the Altitude at 9 
2 Clock in the Morning, or 3 in the Afternoon, for the Sun bath the 
ſame Altitude at 1,10, 95 8,57; 679 14. in the Morning, is it bath 
at 1, 2, 3, 76, 25 $1nthe Evening. 


n uad 2 1/ 
P2opolition, 13. 
* 6560. 53 . MET. * 


How to find the hour of the day by the Globe, 
.-" This Propoſitionc.cannot be wrought conveniently" by the Globe 
fimply, but the Altitude of the Sun muſt firſt be taken by ſome" la 
ſttument or other,” and this is but the converſe of the formet Propoſi- 
tion, which performs ths:? the Globe being ſet to the Latitude, and 
the Index of the Hout-Circle re&ified/tarn-the Globe abeut tiil rhe 
degtee of the Sun meets with the Altitude taken by the Tuſtiument, 
andhen will the Index & the/hout Cirtle ſhem yu the Hout of the 


„ Pzopolciah 14+ 
To find both the Ri 44 Oblique Aſntion of the Sa f 
The Globe being tet ech bring the degree of the Sun 
- to the Brazen Meridian, ere then what degree of the E. 
idian, . 


will be found to be ub 3% 45 1 Oblique 
u da WII 14 2 . 
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both.the Globes, 1 0e | 
nears ly pal 7 proper to the Cf des tad 


» Propolicion Ben's e . 


To find 2 or the Aue., f 5a a 
arg en ber tines. 
| To find the Meridian Altitude, les the Globe be ſet to your Lati- 
1 tude, and then turn the body ot the Globe about, till-the Star being 
4 under the Brazen Meridiaa, and then the number of degrees of the 
b Meridian intercepted between the North and South part of the Hoi. 
200,according as the Star is ſituated, is the Meridian Altitude thereof. 

Now ta find the Altitude at any other hour, turn about the Globe, 
till the Iodex of the Hour Circle: be roar the hour you would know the 
the Altitude of the Star ing and then apply the W of Alti- 
tude to the Star, and the degrees of the Quadrant cut by th e Star, 'is 
his Altitude at that time. 


i: Pꝛopoſition 76. 
Ne the 1, be what Stars be aboiic the Bo. 


This is no other then to place the Globe in 8 true poſition at any 
time Nom if e what Stats are above the Horizon at 


ons Y 


them oy 2 bes very drie 


. time of the — NN. E and turning 
th. lobe about till degree of the Sun jutt to the Alti= 
tude which you [ie bas wb of by Or tion, in the Qyz- 
grant of Altitude, and then ſtaying the Globe there, you will ſee all 


A - the Stars that ate hone Horizons at 42. U 8 
The ſame is to ormed e ni an wa Star, the 
Altitude of it beipg taken, and in the ſame manner: — 5 e 


b e IZ, 


2 find the 1 and. ſatti 7 «vy fue Star, 


wa what part he ink oY; ſets 
| > and. d 
Sibbe 8 gto the L de. then find out t the Star, {ped the 


calu- 


eee lin 
calumiatiag, and 

ati apy ts al 
e then bti — der che Brarer 
an, And there Aying the Glo . — bibe at 
ibe ſtid Star caluminates, and comet tc = Media. thy. 


- the ſame Star about All At toucteth the We «Horiz : 
che: FE: tha | 


then the Index of the Hour- Ouele 
Stat ſetteth, and by the Horizow-you 
dere Feet the Horizon he Na Met 
eus A (1 af Ne 0 pi a def 
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1 de 36 ane 
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8 the N ighe 2 the Globe. 
har take 1 Altitude 943 na babe a e 
other Inftrument, and then * reste the Index of your Hands 
Circle, turn the Globe about till you make the Star agree with the 
Quadrant of Altitude, Le to the „and then = 
Index of the Hour-Circle will + out to vou the door of the Ni 
Here you muſt note, 2 if the Star * oy. be on the Weſt 


of the Meridian, you muſt then turn the of Altitude to the 
Weſt fide of the Meridian; and if the Staz be on the Ealt fide of the 
Meridian, you muſt turn the Quadrant of inde on the n of; 
the Meridian. 

The Deſtriptim and ef an be Incli⸗ 


natory N eed le, that 45 * ſecvet property of 
the Load-ſtone, together with the Magnatiſme of the 
Barth) (pew you. the Latitude of any Place, without: 
Obſervation either of Sun, Moon, or Stars, 


- This Infirument was fiſt invented by that Excellent Philoſopher: 
Dr. Gilbert, Phiſitian in-ordinary to Queen Elizebeth, and bath the 
approbation of ſeveral other able and learned men hereunder menti- 
oned, Mr. Blendevif bath written of it, as may appear in the latter: 
_ of Magin his any and by that expert Philoſopher Dt. 

an Engliſh man, Phiſician to the Emperor of Nile, who: 
bath ar Ely treated of this Inſtrument, in bis Book of 2 
4 
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Mev), © AC aſs that funoie: Mathemadcian-Mr; Bst 
Wright in hie Rn A Correftion of Errors un. bath gi. 
ven ena of the natural reaſon thereof, and 

a Table of the Iacjination of the : Mag- 

dente desde ene bas e 
-- . This Iaſtnumient bach alſo lately commended to the conkdare- 
tionof thipptefencAge; thyitie/ertwef, orRoyal Society. in the Phi- 
Joſophical TranſaRionyc Vol. 2. Numb. 24. 

80 that it may a byalbtheſe Teftimanies, thathis Inſtrument 
- hath aegis, of 2 N in it, and harefpre may be thought 
worthy of our Conſid 
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. Eve dure of bed Inclinatoꝛy 


1 k 4 2 k. 
9134 31877 
| "This eee theſe Parts. 
1. A 4855 ng "Braſs Ring wherein the Needle doth hang upon two 
From Pevits pf Aleltrees, between two ce and-this Braſs Ring 
Oe pool 2 e Glaſs to be put on each fide ; and for- 
oe uſed” 0 ERS of thet old it on your ager, but 
mech ns not Atoge ther fo coe for uſe it Ses, therefore 
— have contrived it after a more convenient manner fot Obſervation 
at Ses, and to hang like another Compaſs, in a Box, that it may be 
plyableſto.cvery, nt of the Shi daacg vg to we Figure. 
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The Mag _ p 
— 4 is e iv . virtue from the 
1 oth gt in Equ(ibri6, and Will Tutu to dy poſition what- 
er ; but after if bath ede Magvetick vigor from the 


one, it then becomes | 3 exful co mands of the || 
bich being placed toi 


great Magnet the Earth, whic tical poſition, / 
„) parallel to the Magnetieal Mctidian, then will the Needle re- 


& its true point of | Eleva 115 according tothe Lati- 
tide of the place where it is uſed, whic appear by this en- 
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| plication of ſmall ſoving Needle _ about a Tertella, in the man- 
ner of FR Weta e MEH . 11 ga E 
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A ſhort Appendix, ae "forme 
the / ecret Proepergies of the 5 
. ＋ PNE. 


| {01 1 ayd rang Nroperties of 
. the Loadſigne re ſuch, that th more th 1 known, 
the more they are Ju Uebe admired,in theirliyely-expreſ- 
hog the infinite Pawer ic Codes God, why & hath crea- 
ted ſo precious a re he profitable uſe of 7h and for 
the 9 and ſetting. forth of hit own- Glg , eſpecially 
in that aſſiſtance it afforq ste Man, in the's Kovery ol the 
whole Univerſe, which is the" ren e ands, and his 
wighty Wonders in the deep Waters," the erte not only 
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1 it 7 555 mie it name 25. 
It Doe, Thani wi Boo of 
in bis 


Tent 72 


| F at Oe, peel 10d 0 deb Pla adn 
m o, a Shepheard; for it is reported That og found.ic 
by bis deb Shooes, dad hir Sb Cypok that tu ick to It, 
2 fed his Flocks in India, where he was #Sbepheard. ---* 
Are ; i3,}Fidopites, | whiehrin , Gredk fignifies Iron. Ry vsit i 
aeg a oad-figpe, alludingto the gw Stars in the Taybof 
Teftial Bear, called Helice and 5 e antientlyoelled 
therefore 


Lbid- ars, or Eexding-ftars ; he tone bears that 2p. 
pellation which no office... cn... 


This Magnet, woof the World, 
and moſt — N in Irou 2 9 3 be pondrous and 
weighty, yet it is not found to de of ide Eon Ore, ** containerh 
in it any mettal of it ſelf, but hath a  cerreigafigity. and ſympathy with 
Iron and Steel. 

poodle thexe ate of divers ——.— — 3 other, as — 
in g e 1 Mi not i property (al- 
— e . — of the variation of the Needle, 

» to the diſtane of the Mine from wbence the Stone was 


tie, a9 de but thats ig. d ſuch thing, — 
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"all Stone be favs poinz of Aion 


the Coaſt of I ace ec r of Iron, ot San. 
uine colour: Theſe 5 ty, and will dra or * 

fit up the juſt weight © ) and Steel; and theſe are 
ort he Silver in 5 


0 e ver 
1 Stink hug in the ent 


= 2 


* 4 
2 146 w 4» " 


| wo Lag that ble, 2 
— but better "OR 


: 


. == 


2027 39 9156198; 


All theſe Stones —— from — 2 at welli 
u in Colour, and Weight, yet all of one Operation in the = ; 
ſhewing all one point of direction: which is a moſt wonderful and ad- I 
mixable providence of God to cauſe it ſo to bes for infinite would the - | 
deſtractions be if it were otherwiſe ii in the practical uſe of the Com- 7 
paſs: for true it ie, that God is mighty and marvellous. in all bis 

works; and truly his power is greatly (hewn in this wonderful Mit- 

cle al Vitwee, as in any Stone i in the en, gy 
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further then the power of its recal. 


— 


Jo find the Poles of . any Stone. 


Here are ſeveral wayesfor the performance of this Experiment 
| Firſt, You may have. a thin piece of Steel about an inch in 
length, and x of an inch broad; this piece of thin ſteel being bent 
circular, and laid on the Rone, will immediately lie parallel to the 
Axia of the . 1 _ way the — — lie. — 
ing diſcovered near where they lie, . yougnay ſind them more 
by a ſmall piece of a ſowing Needle, which being laid on the Stone, 
if it be near eithet of the Poles, will elevate one end thereof; then 
move it farther and farther till it doth ereR it ſelf perpendicular, and 
thar very point Will be the Pole of the Stone, 

Now to know which Pole it is, you may apply a ſmall Needle of « 
Dial to it, and if the Pole draw the North end of the Needle, then 
is that the North Pole of the Stone, and the contrary. 2 

Or otherwiſe, You may find the Pole by a ſowing Needle and u 
Thread, by hanging it over the Stone, where you. ſuppoſe the Pole. to 
be, and keep it f fittle ſhort from Ee, and the end of the Nee- 
dle will directly point to the Pole of the Stone. Oh 3 
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medi- 
ately looſe its virtue... | SE 
.r This conceit bath alſo been countenanced by the Antientg ; but if 
you are pleaſed to make tryal of- it, | 


| 2 will find it to be but a meer 
fallacy. It is alſo 28 falſe that the Diamond doth hinder the virtue * 
the Load-Rone while it is. near it. 


Ardelightful Experiment pr formed by the T,oad:ſtone; 
repreſenting the Engaging of” two Armies in Battel. 


| 2b the performance hereof,you tuft have a Braſs or Pewter Plate, 
and upon this Plate put on ſeveral little heaps of the filings- 
of Iron, with ſome ſhort bits of ſowing Needles, and put them inn 
order of a Batte), one main body againſt another, alſo with theix ti 
and left Wings, and theit Forlorue Hopes ; this being done, bring the. 

Load - ſtone under the Plate with one of the Poles upward, and put it 
fi ſt toward one of the right Wings of the Army, and they will im- 
mediately receive an Alarm, and as it were, ſtand to their Ams, then 
move the Stone toward-the other Wing of the Enemy, and they alſo- 
will ieceive the like Alum; and then by moving the Stone to and 

£z0 under the Plate, you will put both parties ina motion, in a charg⸗ 
ing polture, and one to Charge the other in a deſperate engagement, 

| aud 
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Eeperivents wor ih Load H 357 
and one io come within the other, and ſo you may at laſt engage the 
mein bodies of the Armies: and there you may Ice that ſometimes 
they are Conquerots, and ſometimes conquered, which is cauſed by the 
ingenious motion of the Stone with your hand under the Plate; and 
the Short bits of the Needles may repieſent their Generals and Com- 
mandetrs, Which will be very full of aRion, where you may ſee ſome- 
times that there will be twenty ot More of the Common Souldiers to 
fall foul of the ſaid Commanders y and if between theſe Armies you 
t ſmall BreaRt-works and Trenches made with Sand, and — put 
in the Trenches, you will then have repreſented: the ſudden rilmg of 
them one againſt another, as if they lay in ambuſh, waiting for an or- 
pottunity againſt their Enemies, | 


CHAP,” VIII. 


' To make a 8 owing Needle to ſuim upon the ſurface of- 
the Water, and to play np and down like a Fiſh ; 
; and alſo to find out the Magnetical Meridian. 


— 


le a {mail ſowing Needle, and touch the two ends thereof upon 
** the two Poles of the Stone, and then having « glaſs of Water be= 
fore you, take the Needle very lightly between your finger and thumb, 
and lay it lightly on the ſurface of the Water, ſo that ir break not 
through, and there it will lie; then take a Knife that hath been touched 
with the Load.ſone, and bring it to and again about the edge of the . 
Glaſs, and the Needle will follow it up and down, and will play up 
and down on the ſuperfecies of the Water like a Fiſh ; and then take 
away the Knife, and the Needle will immediately poſite it ſelf to the 
Meiidian, pointiag due North and South. Such an inferior Infirum.1% 
as this may ſtand men in great ſtead, in time of great {traits & exigen- 
cies if they ſhould be at Sea, and their Compaſs be taken from them 
far if you put a Needle, being toucht, throogh a ſmall piece of Cork, 
it will then perform this effect exceeding well in all ſtotms and rem» 
pelis whatſoever, being born up by the Cork on the top of the Water, 
and the poſition thereof will be continually in the Mctidional, 
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C HA b. IX. 


Fo infuſe Magnetical Virtue into a Needle without the 
" help of a Load-ſtone: 


| by being a Mineralof the Earth, and having a Sympatherical qua- 

lity with the Load-ſtone, acquiring this verticity from the My - 

natiſme of the Earth, being diſpenſed according to the various poſiti- 
ons thereof; for all Tron, whoſe poſition is parallel to the Axis of the 
Woild, or perpendicular to the Horizon, the upper part thereof, ſhall 
have North Virtue, and the lower part South Virtue, ag bars in Win- 
dows, Caſements, Tongs and Fire-Forks,. and all ſuch things, &c, 
And according to the length of time of the poſition of any ſuch piece 
of Iron, the ſtronger virtue it doth contract; ſo that once I made an 
Experiment upon a ſmooth piece of Iron, which had for ſeveral years 
bꝛen in-a perpendicular poſture, and-I filed the upper end thereof 
b:ight, and touched: a ſmall new Needle thereon, the..South end I 
toucht opon the North upper part of the Iron, and the North end up- 
on the South or lower end of the Iron, as I do on the Load-ftone, and 
] found the Needle to play indiffetently well, and to conform it ſelf to 
the Magnetical Meridian. | | 


1} 
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CHAP, X. 


A delightful Experiment performed with es ſowing Net: 
dies, beug touched upon the Load-ſtone. x 


T. you touch two ſawing Needles contrary one to another, that is to 
ſay, the point of one Nortkerly, and the point of the other Scu- 
therly, and put them into two ſmall pieces of Cork, and put them 
thus in 2 Biſon of Water, one at the, one ſide, and the other at the- 
other ſide of the Biſon; you ſhall ſee them, as it were, quickned with 
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Hxptriment be Load-ſt 
. ion the Load-ſtone; 


a yital ſpitit, eren ſo to move the one end towards. the other 4 it the 
fir; fair and ſoftly, but yhen they draw near, they will ruſh toge- 
. ther with great vibe, the poipt ot 0 eng preciſely at the 

point of the other? you mult place the Needle that iggouched from the 
North, on the South fide of the Baſon, and the other on the other fide, 


otherwiſe the heads, and not the points, will run together. 


p 


Fl 


oy CHAP. XI. 
Of Cementing and piecing of Load-ſtones: 


LE Load-ſtone chance to be broken, it will not at all be detrimentih 
to the virtue of the Stone, provided that they be joyned together in 
the ſame place where they were broke off, which may be ſet togethet 
very frongly, by the help of a-Cement prepared for that purpoſe, - 
which is thus to be prepared. | | 
Take the fine pouder of Load-ſtone, and half ſo- much pouder of 
Blick made very ſmall, one part of Burgundy Pitch, helf fo much 
Roſin, and a ſmall portion of unwrought Wax ; mingle theſe ovet a 
ſoft fire, and heat the two pieces of the-Load-fone very hot, then 
take of. this Cement, while it is hot, and lay itonwery thin upon the 
two pieces, and then joyn them together very hard, and as cloſe as you\ 
can, and let it ſo ſtand until it be cold, and you ſhall have it fully as:. 
2 is if it Were anintice ſtone, and not ta be ſeyered. but by a greats - 
te. | 
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Courteou Reader, EM 


Heſe may be to inform you, that whereas there being frequent 
complaints made that the Exgis hath not as yer manifeſted that 
forwardneſs in me me — ublick concernment, 
for the general benefit dt Navigation, as the Hallander bath done, in 
the making of Waggoners and Charts for the Sea, and things of that na- 
tute, although we come not behind them in any Theoretical knowledge, 
yet for want of the publick Informations of the Experiences of able 
men of our Nation, as to the Depths and Soundings, Dangers, and. 
making of the fotm'of the Lund in places where they have been, ind 
things of that nature, whict'doth much ve flect upon the honour of our 
ew — Countrey men, and gives advantage to our Neighbours 
the Holanders to be furniſhing of us with Faggoners, Charts and 
Draughts, and ſuch things, by which means a great treaſure of Mo- 
ney is tranſported out of our Native Countrey to the enriching of 
them, and to the impoveriſhing of our ſelves. Thetefore (worthy 
Gentlemen) 1 do here-make known unto you, that I intend, with the 
aſſiſtance of God, and am at the preſentupon making (at my own coſt 
and charge) « Sea Faggoner for the whole: World, with Charts and 
Draught: of -particularplaces, and a large Deſcription all the Roads, 
Harbors and Havens, with the Dangers, Depths and Soundings in 
moſt parts of the World, which work was never yet performed by any; 
and therefore my humble requeſt is to all ingenious perſons, who are 
deſirous for the promotion of a publick good, for the honour of our Na+ 
tion, and for their own worthy commendations, that they would be 
pleaſed to communicate any oc their Informations and Experiences of 
things of that nature above ſpeciſied unto me, they (hall be yery.thank. 
fully received, and faithfully expoſed to the uſe and benefit of the 


publick, and (hall much engage him, whoſe great deſire is to be ſer- 
viceable to his Countrey. 
Tohn Seller, 
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FAVE 7 E Ent. | 
| Inſtruments o Wang made and ſold by the. Author 


at bis Shop, at the Mariners Compals, at the 
Hermitage ſtairs in Wapping, 


\Eridian Co mpaſſes- of FY fires, in b and wooden 
Boxes; am Compaſſes, Equigo: 8 
And e ſor Boflog he Variatingar Sea; Quedeav e 
Crals:ſtaves, Plow, Bows. and aay other Iaftnument for fiod- 
ing the Suns Altitude. .Plats: and -Charts: _ te? the 
World, with: Blank- Charts for- keeping ning of a 
particalar mow and Sand Draughts 1 Fi the Sea · coaſts of 
re 4nd, Holland aud Flagderr,” Globes. and. Maps of hea 
ſort Ganters Rulers, plain. Scales, — Sin 
Quadrants,., Per ſpective: Glaſſes, 'Carpenters Rules 3 Poſt 
— Pocker-Dals for any Latitude: Univerſal Ring-Dyals ; 
Ropning Glaſſes from halt a minute to twenty four hours. 
-Rules, and Braſs-Heights for Gunners, - 
All forts of Books tor Navigation, and Engliſh Waggoners, 
and Charts of his own making, by him nopConetde and pub- 
liſhed, with other new.Books deſcribing the-Sea-Coalts round 
the World, 
Memorial Verſes on the Eccleſiaſtical and Civil Kalendar : 
with an Epitomy of the Heavenly Motions. 
Wings Examen Examinatum, by Mr. Thomas Street. 


ERRATA, 


E R, R AT 4. 

Age 2, Deff. 34, between the word [Margin] and the word [and] 

L rcad, -a Triangle is a 3 ſided anda, 3 angled figure. In pep. 3. in 
the third Deff, of 4 fided figyzes, reads haylng & al ſides, and oppo- 
fite Angles equal, P. 8. the laſt letters of the did Dee, f. Z A 1 i 
PAS, 5. 21. . 2. Deff. 27, f. Cirdler: Girdle. 5. 2. laſt line but 
chte, f. Rules, 7. Rulerx. the ſame fault in the laſt line but one. 5.23. 
4. 4. f- point C, r. point. D. I. line A C. v. A. p. 105%. 4. a. f. itlu- 
ſtattion, r. illuſtration. In the Kelendar, in the month of April, over 
all the Columns of the Suns place, f. u, r. V. p. 163. in line 6 & 9, 


from the bottom, f. parallel, r. paralax, f. Solz r, Sun. p. 165. l. 22. 
2 dc. 7.227. under the figure of, the Joſh Gents blanck place 


was to have been lefevacentfor an additional part of the Iofiriment, 
but vas calually omitted; therefore that, with the other appurtenan- 
ces, is printed in a Paper by it ſelf, and is ſtitched in between the pa- 
ges 226 & 227, p. 285.1, 6, f. Colors, r. Colures. fert 
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